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CONTAINING  THE 
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c  H  A  P.  I. 

Physiology,  M  ETEOROLOGY,  PnEUMATICS^ 

t 

H  E  Account  we  have  of  the  Univerfal  Deluge  Sme  Cunfiiei 
is  no  where  fo  exprefs  as  in  the  Holy  Scrip-  rations  about 
tures  ;  and  the  exadt  Circumftances  as  to  point 
of  Time,  do  Ihew  that  fome  Records  had  been 
kept  thereof  more  particularly  than  is  wont  in  before  the 
thofe  things  derived  from  remote  Tradition,  ai Society,  on 
wherein  the  Hiftorical  Minuties  arc  loft  by  length  *2/1»  of 
of  Time.  But  the  fame  feem  much  too  imperfedt  to  be  the  Refult  of  Ed- 
a  full  Revelation  from  the  Author  of  this  dreadful  Execution  upon  mond  Halley; 
Mankind,  who  would  have  fpokenmore  amply  as  to  the  Manner  there-  S.S.  N®. 

of,  had  He  thought  fit  to  lay  open  the  Secrets  of  Nature  to  the  fuc-  3^3’ P* 
ceeding  Race  of  Men ;  and  I  doubt  not  but  to  all  that  confider  the 
7th  Chapter  of  Genefis  impartially,  it  will  pafs  for  the  Remains  of  a 
much  fuller  Account  of  the  Flood  left  by  the  Patriarchs  to  their  Po- 
fterity,  and  derived  from  the  Relation  of  Noah  and  his  Sons.  It  muft 
'  y  O  L.^  VI.  Part,  ii.  A  be  ' 
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be  granred,  that  there  are  fome  Difficulties  as  to  the  Conftrudion  o? 
the  Ark^  the  Reception  and  Agreement  of  the  Animals  among  them- 
felves,  and  Prefervation  of  it  in  fo  immenfe  and  boundlefs  an  Ocean^ 

^  during  t\id.tWind  which  God  fent  to  dry  the  Waters  away,  efpecialJy 
when  it  firft  came  on  Ground :  But  it  muft  alfo  be  allowed,  that  length 
of  Time  may  have  added,  as  well  as  taken  away  many  notable  Cir- 
cumftances,  as  in  raoft  other  Cafes  of  the  Story  of  remote  Times  and 
Adlions. 

of  This  we  may,  however,  be  fully  affured  of,  thatfuch  a  Deluge  has 
been  *,  and  by  the  many  Signs  of  marine  Bodies  found  far  from  and  a- 
bove  theSea,  *tis  evident,  that  thofe  Parts  have  been  once  under  Wa¬ 
ter:  or,  either  that  the  Sea  has  rifen  to  them,  or  they  have  been  raifed 
from  the  Sea  ^  to  explicate  either  of  which  is  a  Matter  of  no  fmali 
Difficulty,  not  does  the  facred  Scripture  afford  any  Light  thereto.  All 
that  it  fays  to  help  us  is,  that  all  the  Fountains  of  the  great  Deep^ 
-rrnn  ainn  were  burft,  or  broken  up  *,  that  the  Windows,  or  Ca-' 
raradts,  of  Heaven  where  opened,  and  that  it  rained  inccffantly  forty 
Days  and  Nights..  Now  the  Rain  of  forty  Days  and  Nights  will  be 
found  to  be  a  very  fmall  Part  of  the  Caufe  of  fuch  a  Deluge  y  for  fup- 
pofing  it  to  rain  all  over  the  Globe  as  much  in  each  Day,  as  it  is  now 
found  to  do  in  one  of  the  moft  rainy  Counties  of  England  in  the  whole 
Year,  ‘viz,  about  forty  Inches  of  Water  per  Diem  ;  forty  fuch  Days 
could  cover  the  whole  Earth  with  but  about  twenty  two  Fathom  Wa¬ 
ter,  which  would  only  drown  the  low  Lands  next  the  Sea,  but  the 
much  greater  Part  would  efcape.  What  is  meant  by  the  Fountains  of 
the  Abyfs  being  broken  up,  and  the  opening  of  the  Windows  of  Hea¬ 
ven,  feems  not  fo  eafy  to  be  underftood,  but  is  intended  to.  indicate 
the  Modus  of  the  Deluge,  which  was,  according  to  the  Mofaic  Philo^ 
fopby^  from  the  letting  in  of  the  Waters  above  the  Firmament,  men¬ 
tioned  Genefis  i.  7.  by  the  V/indows  of  Heaven  ;  and  the  riffng  up 
out  of  the  Ground  of  the  Waters  under  the  Earth,  fpoken  of  in  the- 
fecond  Commandment:  Or,  (if  you  will  underftand  that  by  the 
nn*:!  a'tnn  is  meant  the  great  Ocean )  by  the  overflowing  of  the  Sea: 
rifing  upon  the  Land,  which  is  exprefsM  by  the  breaking  up  of  the 
Fountains  of  the  great  Deep.  So  that  we  may  reafonably  conclude, 
that  by  the  one  of  thofe  Expreffions  is  meant  an  extraordinary  Fall  of 
^Waters  from  the  Heavens,  not  as  Rain,  but  in  one  great  Body  5 
as  if  the  Firmament,  fuppofed  by  Mofes  to  fuftain  a  Supra-aerial  Sea^ 
had  been  broken  in,  and  at  the  fame  Time  the  Ocean  did  flow  in  up¬ 
on  the  Land,  fo  as  to  cover  all  with  Water. 

By  an  extraordinary  Encreafe  of  the  Waters  this  couldnot  be  effedl- 
«d,  for  that  at  this  Time  there  is  not  Water  fufficient  of  itfelf  to  cover- 
any  more  of  the  Earth  than  now  it  doth  ;  and  to  fuppofe  a  Creation^ 
and  Annihilation  of  Water  on  purpofe  to  deftroy  the  Earth,  is  by. 
much  the  moft  difficult  Hypothefls  that  can  be  thought  of  to  effeA 
kx  A  change  of  the.  Qnkr  of  Gravity  ^  about  which  Center  the  Sea*. 
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is  formed,  feemed  not  an  improbable  Conjed’ure,  till  it  appeared  that 
this'  Center  of  Gravity  was  the  necefiary  Refult  of  the  Materials  ot 
v/hich  our  Globe  confifts,  and  not  alterable  whilft  the  Parcs  thereof 
remained  in  the  fame  Pofition ;  And  befides  this  Suppoficion  could 
not  drown  the  whole  Globe,  but  only  that  Part  thereof  towards  which 
the  Center  of  Gravity  was  tranflated,  leaving  the  ocher  Hemifpherc 
all  dry. 

I  lhall  fay  nothing  of  Dr  Burned  %  Hypothefis,  nor  of  the  many 
Infufiiciencies  thereof,  as  jarring  as  much  with  the  Phyfical  Principles 
of  Nature,  as  with  the  Holy  Scriptures,  which  he  has  undertaken  to 
reconcile.  Dr Solution  of  this  Problem,  as  he  has  not  fully 
difcovered  himfelf,  I  cannot  undertake  to  judge  of*,  but  his  Com- 
preflion  of  a  Shell  of  Earth  into  a  prolate  Spheroid^  thereby  preffing 
out  the  Waters  of  an  Abyfs  under  the  Earth,  may  very  v/ell  account 
for  drowning  two  extream  oppofite  Zones  of  the  Globe  :  but  the  mid¬ 
dle  Zone,  being  by  much  the  greater  Parc  of  the  Earth’s  Surface, 
muft  by  this  means  be  raifed  higher  from  the  Center,  and  confequent- 
ly  arife  more  out  of  the  Water  than  before;  and  befides,  fuch  a  Sup- 
pofition  cannot  well  be  accounted  for  from  Phyfical  Caufes,  but  re¬ 
quire  a  preternatural  digitus  Dei^  both  to  comprefs,  and  aftewards  re- 
Itore  the  Figure  of  the  Globe. 

But  the  Almighty  generally  making  ufe  of  Natural  Means  to  bring 
about  his  Will,  I  thought  it  not  amifs  to  give  this  Honourable  Society 
an  Account  of  fome  Thoughts  that  occurr’d  to  me  on  this  Subject; 
wherein,  if  I  err,  I  fhall  find  myfelf  in  very  good  Company. 

In  Num.  190.  of  thefe  Tranfadlicns.  I  have  propofed  the  cafual  Choc  choc  of  a 
of  a  Cornet^  or  other  tranfient  Body,  as  an  Expedient  to  change  inftant- 
Jy  the  Poles  and  Diurnal  Rotation  of  the  Globe;  at  that  Time  only 
aiming  to  fiiew  how  the  Axis  of  the  Earth  being  chang’d,  would  occa- 
fion  the  Sea  to  recede  from  thofe  Parts  towards  which  the  Poles  did 
approach,  and  to  encreafe  upon  and  overflow  thofe  Parts  wherefrom 
the  Poles  were  departed  ;  but  at  that  Time  I  did  not  confider  the  great 
Agitation  fuch  a  Choc  muft  neceflfarily  occafion  in  the  Sea,  fufficient  to 
anfwer  for  all  thofe  ftrange  Appearances  of  heaping  vaft  Quantities  of 
Earth  and  high  Cliffs  upon  Beds  ofShells,  which  once  were  the  Bottom 
of  the  Sea  ;  and  raifing  up  Mountains  where  none  were  before,  mix¬ 
ing  the  Elements  into  fucha'Heap  as  the  Poets  deferibe  the  old  Chaos  \ 
forfuchaC^o^  impelling  the  folid  Parts  would  occafion  the  Waters, 
and  all  fluid  Subftances  that  were  iinconfined,  as  the  Sea  is,  with  one 
Lnpetus  to  run  violently  towards  that  Part  of  the  Globe  were  the  Blow* 
was  received  ;  and  that  with  Force  fufficient  to  rake  with  it  the  whole 
Bottom  of  the  Ocean,  and  to  carry  it  upon  the  Land ;  heaping  up  in¬ 
to  Mountains  thofe  earthy  Parts  it  had  born  away  with  it,  in  thofe 
Places  where  the  oppofite  Waves  balance  each  other,  mifeens  ima  fum- 
mis^  which  may  account  for  thofe  long  continued  Ridges  of  Moun¬ 
tains.  And  again,  the  Recoil  of  this  Heap  of  Waters  would  return 
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towards  the  oppofite  Parts  of  the  Earth,  withalefTer  Impetus  thanth^ 
firft,  and  fo  reciprocating  many  times,  would  at  laft  come  to  fettle 
in  fuch  a  Manner  as  we  now  obferve  in  the  Strudlure  of  the  fuper- 
ficial  Parts  of  the  Globe. 

In  this  Cafe  it  will  be  much  more  difficult  to  fhew  how  Noah  and 
the  Animals  ffiould  be  preferved,  than  that  all  things  in  which  was  the 
Breath  of  Life,  ffiould  hereby  be  deftroyed.  Such  a  would  aL 
fo  occafion  a  differing  Length  of  the  Day  and  Year,  and  change  the 
Axis  of  the  Globe,  according  to  the  Obliqity  of  the  Incidence  of  the 
Stroak,  and  the  Diredion  thereof,  in  relation  to  the  former  Axis.. 
That  fome  fuch  thing  has  happened,  may  be  gueffed,  for  that  the 
Earth  feems  as  if  it  were  new  made  out  of  the  Ruins  of  an  old  Worlds 
wherein  appear  fuch  Animal  Bodies  as  were  before  the  Deluge,  but 
by  their  own  Nature  and  Defences  from  the  Weather,  have  endured 
ever  fince,  either  petrified,  or  elfe  entire  in  ftatu  natur alu  Such  a  Choc 
may  have  occafioned  that  vaft  Depreffion  of  the  Cafpian  Sea^  and  o- 
ther  great  Lakes  in  the  World ;  and  *tis  not  unlikely,  but  that  exr 
tream  Cold  felt  in  the  North-Weft  of  America^  about  Hudfon*S‘Bayy 
may  be  occafioned  by  thofe  Parts  of  the  World  having  once  been 
much  more  Northerly,  or  nearer  the  Pole  than  now  they  are  ;  where¬ 
by  there  are  immenfe  Quantities  of  Ice  yet  unthaw’d  in  thofe  PartSg.. 
which  chill  the  Air  to  that  degree,  that  the  Sun’s  Warmth  feems  hard¬ 
ly  to  be  felt  there,  and  of  which  the  Poet  might  juftly  fay.  Frigus  iners 
illic  habitat  pallor  que  tremor  que — Ac  jejuna  fames, 

^htsu^[n  ^  advifed  fince  the  laft  Day,  by  a  Perfon  whofe  Judg- 

dTfameSuT^  ment  I  have  great  Reafon  to  rerpe(ft,  that  what  I  then  advanced, 
je5i,  delivered  Ought  rather  to  be  underftood  of  thoft  Changes  which  might  have 
enthe  \^th  of  happened  to  the  Earth  in  Times  before  the  Creation,  and  which  might 
MontTb  th  reduced  a  former  World  to  a  Chaos^  out  of  whofe  Ruins 

fame,  ’ibid.^  prefent  might  be  formed,  than  of  the  Deluge  whereby  Mankind 
jp.  123.  was  in  a  manner  extinguifhed  about  4000  Years  fince  ;  that  being 
much  more  gradually  brought  to  pafs,  and  with  fome  Circumftances 
that  this  Hypothefis  cannot  admit  of,  which  abler  Pens,  perhaps, 
may  account  for :  What  I  have  advanced,  I  defire  may  be  taken, 
for  no  more  than  the  Contemplation  of  the  Effedls  of  fuch  a  Choc  as 
might  pofiibly,  and  not  improbably,  have  befallen  this  Lump  of 
Earth  and  Water  in  Times  whereof  we  have  no  manner  of  Tradition, 
as  being  before  the  firft  Prodtidtion  of  Man,  and  therefore  not  to  be 
known  but  by  Revelation,  or  elfe  a  pofteriori  by  Induction  from  a  con¬ 
venient  Number  of  Experiments  or  Obfervations,  arguing  fuch  an 
Agitation  once,  or  oftner,  to  have  befallen  the  Materials,  of  this 
Globe.  And  perhaps  in  due  Periods  of  Time,  fuch  a  Catafirophe 
may  not  be  unneceffary  for  the  well-being  of  the  future  World;  to 
bury  deep  from  the  Surface  thofe  Parts,  which  by  length  of  time  are 
indurated  into  ftony  Subftances,  and  become  unapt  for  vegetable  Pro¬ 
duction,  by  which  aii  Animals  are  either  immediately  or  mediately 

fuftainedi 
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fuftained :  the  ponderous  Matter  in  fuch  a  Mixture  fubfiding  firft:,  and 
the  lighter  and  finer  Mould  remaining  for  the  latter  Settling,  to  inveil 
the  exterior  Surface  of  the  New  World.  This  may,  perhaps,  be 
thought  hard,  to  deftroy  the  whole  Race  for  the  Benefit  of  thofe  that 
are  to  fucceed.  But  if  we  confider  Death  fimply,  and  how  that  the 
Life  of  each  Individual  is  but  of  a  very  fmall  Duration,  it  will  be 
found  that  as  to  thofe  that  die,  it  is  indifferent  whether  they  die  in  a 
Peflilence  out  of  looooofer  Ann,  or  ordinarily  out  of  25000  in  this 
great  City,  the  Peflilence  only  appearing  terrible  to  thofe  thatfurvive 
to  contemplate  the  Danger  they  have  efcaped.  Befides,  as  Seneca  has 
it, 

VitcB  eft  avidus  quifqtih  non  vult 
Mundo  fecum  ;pereunte  mori, 

N.B.  ^he  foregoing  Papers  having  been  read  before  ihe  Society  thirty  Tears 
fince^  were  then  depofited ,  by  the  Author  in  their  Archives,  and  not  pub^ 
lifted  ;  he  being  fenfihle  that  he  might  have  adventured  ultra  crepidam.'’ 
and  apprehenfive  leaft  by  fome  unguarded  Expreffwn  he  might  incur  the 
Cenfure  of  the  Sacred  Order,  Nor  had  they  now  been  printed  but  at  the 
Dejire  of  a  late  Committee  of  the  Society^  who  were  pleafed  to  think  them  not 
unworthy  of  the  Prefs^ 

Here  the  Reader  is  defined  to  obferve^  that  Mr  William  Whiflon’s 
Booky  entituled^  A  New  Theory  of  the  Earth,  was  not  publifhed  till  a^ 
bout  a  Tear  and  a  half  after  the  Date  hereof  and  was  not  prefented  before 
June  24,  1696.  to  the  Royal  Society, 

II.  ^ery  I.  Does  not  the  flrong  Cohefion  of  two  Balls  of  Lead  Queries  co?t^ 
prove  the  Docflrine  of  Attradion,  worthy  its  great  Author,  Sir  Ifaac  cerningthe 
Newton ‘y  OiV\d  that  there  is  an  iiniverfal  Attra<5lion  between  the  Parts  ^ 

of  Matter  in  Nature,  though  fome  at  fuch  fmall  Diftances  as  to-efcape  ‘f/isLt- 

our  Obfervations,  fince  we  cannot  make  their  Parts  touch  one  ano-  ter,  by?x, 
ther  clofe  enough,  fo  as  to  come  within  their  Sphere  of  Adlivity?  Triewald, 
Which  I  prefume  to  be  the  Reafon  why  I  never  have  been  able  to  - 

make  Balls  of  any  other  Metals  to  cohere:  Nor  do  I  believe  that  Kintdom^ 

Parts  of  any  other  Metal  can  come  to  fuch  a  clofe  Contad*,  except  e/ Sweden, 
by  Fufion,  as  the  Particles  of  Lead  may,  by  being  fo  many  Degrees  No.  408.  p» 
fofter  than  thofe  of  any  other  Metal.  39- 

^lery  II.  I  have  often  found  the  touching  Surfaces  of  fuch  Leaden 
Balls,  as  near  as  I  could  meafure,  much  alike;  yet  the  Force  of  Co¬ 
hefion  very  different:  Nay,  I  have  found  the  touching  Surfaces  very 
fmall,  yet  fometimes  1 14  to  126  ib  Weight  has  not  been Sufficient  to 
feparate  them;  when  at  other  times  a  far  lefs  Weight  (though  the- 
Meafure  of  touching  Surfaces  far  exceeded  thofe  mentioned)  was  more 
than  fufficient  to  caufe  their  Separation.  Does  it  not  prove  that  the 
Cohefion  is  Ilrongeft  according  to  the  clofenefs  of  the  Contad,  bun. 
not  as  the  touching  Surfaces?  For  which  Reafon  1  always  have  found 
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the  Cohefion  ftrongeft,  when  I  gave  a  little  twift  in  joining  themi 
fince  by  this  Means  the  Particles  mull  come  clofer  together,  than  by 
fqueezing  the  Balls  barely  on  one  another,  though  it  was  done  with  a 
far  greater  Force  than  I  could  apply  with  my  bare  Hands,  And  iince 
the  Force,  Twill,  and  touching  Surfaces  can  never  be  alike  and 
menfurable  when  joined  by  Hand,  1  think  it  will  be  very  difficult,  if 
not  impoffible,  to  afcertain  the  Forces  of  this  Cohefion,  which  is  in¬ 
credible,  and  far  exceeds  Magnetical  Attradlions. 

That  the  Preflure  of  the  Atmofphere  contributes  little,  and  next 
to  nothing  in  this  Cohefion,  I  have  fully  proved  and  experienced  lad 
Winter,  before  a  great  and  noble  Afiembly :  The  Cohefion  of  two 
Teaden  Balls,  which  126  ib  could  not  feparate,  proved  as  ftrong  in 
Vacuo^  as  in  the  open  Air, 

^ery  III.  Does  not  this  Experiment  fairly  account  for  the  Cohe¬ 
fion  of  the  Parts  of  Matter;  and  that  this  firm  Cohefion  cannot  be  de¬ 
rived  from  any  Glue  or  Cement,  any  imaginary  Hooks  and  Funiculus., 
nor  de  gravitate  Mtheris:  but  that  the  Particles  of  all  folia  and  fluid 
Bodies  do  attradl  one  another  by  a  certain  Force  (whatever  be  the  Caufe 

of  the  fame)  which  a6ls«mod  intenfely  the  nearer  they  couch  one  a- 
iiother. 

lam  confirmed  in  this  Opinion  by  an  Experiment  I  made  this  Sum¬ 
mer  at  T)a?ine?nora,  one  of  the  mod  confiderable  Iron  Mines,  and 
where  I  have  erected  the  fird  and  larged  Fire-Engine  for  drawing 
Water  and  Oar  in  this  Kingdom  ;  the  Cylinder  being  two  Lines  more 
than  thirty-fix  Inches  in  Diameter. 

Our  Dahlkarlians  have.  Time  out  of  Mind,  praftifed  the  faid  Ex¬ 
periment,  when  they  have  had  Occafion  to  remove  any  unweildly 
Stones  of  the  harded  Rocks,  and  fo  big  as  not  to  be  moved  intire  by 
any  Strength  they  could  apply.  They  pradlife  the  following  Means, 
not  only  to  cleave  and  fplit  them  in  as  many  Parts  and  Pieces  as  they 
pleafe,  but  to  obtain  Stones  with  one  or  more  fmooth  Sides,  fit  for 
Ufe  in  Buildings. 

They  take  Tallow,  Greefe,  Train  Oil,  or  any  other  fat  Subdan¬ 
ces,  and  draw  Lines  on  fuch  large  Stones,  according  as  they  would 
have  them  fplit,  and  think  proper ;  then  they  lay  either  Charcoal  or 
Wood  at  Top,  and  round  the  Sides  of  the  Stone,  fo  that  it  is  all  over 
covered,  and  then  kindle  the  fuel;  which  when  burned  out,  they 
find  the  Stone  divided  according  to  the  Lines  they  have  drawn  on  it, 

with  fome  of  the  before- mentioned  fat  Subdances,  which  feldom  or 
never  fails. 

May  one  not  account  for  this  odd  Phaenomenon  thus  ?  That  as  the 
Adlion  of  Heat  and  Fire  expands  the  Parts  of  all  hard  and  folid  Bo¬ 
dies  and  Metals  themfelves,  fo  when  the  Aedion  of  the  Fire  about  the 
Stone  has  made  the  Particles  of  the  fame  recede  farther  from  one  a- 
nother,  than  when  in  their  natural  State,  the  oily  Subdances  infinuate 

themfelves 
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themfelves  more  and  more  between  the  Particles  of  the  Stone;  by 
w'hich  Means,  when  the  Stone  cools  again,  and  llirinks,  they  feem  to 
prevent  thefe  Particles  from  coming  as  clofe,  and  within  their  Sphere 
of  Adlivity,  as  the  remaining  Particles  may,  where  no  fuch  foreiga 
Matter  has  been  applied ;  by  which  Means  they  alfo  cannot  attract 
one  another  fo  ftrongly  as  the  reft,  and  muft  therefore  remain  fepa- 
rated. 

Fat  and  oily  Subftances  feem  to  be  moft  fit  for  this  Purpofc^  fincc 
they  are  endued  with  a  repelling  Force. 

1  cannot  but  admire,  that  notwithftanding  fo  many  Fhcsnomena  iin 
Nature  prove  a  Tendency  and  a  ftrong  mutual  Attraction  of  the  Parts 
of  Matter,  whatever  be  the  Caufe,  yet  moft  learned  Men,  of  feveral 
Nations,  would  rather  charge  fuch  nianifeft  Qualities  and  Operations 
of  Nature  with  the  Nick-Name  of  occult  Qualities,  than  give  the 
Honour  to  the  great  Difcoverer  [who  is  no  more)  of  thofe  manifeft  Qua¬ 
lities  and  Principles  of  Motion.  However,  I  am  confident,  that  as  » 

Nature  is  very  uniform  and  agreeable  to  herfelf,  fhe  will  evince  the 
Truth  of  her  Operations. 

III.  I.  Having  often*  obferved  in  the  EleClrical  Experiments  made  Nezu  EleBn^ 
with  a  glafs  Tube,  and  a  down  Feather  tied  to  the  end  of  a  fmall  Expert- 
Stick,  that  after  it’s  Fibres  had  been  drawn  towards  the  Tube,  when 
that  has  been  withdrawn,  moft  of  them  would  be  drawn  to  the  Stick,  Gray,^No” 
as  if  it  had  been  an  EleCtrick  Body,  or  as  if  there  had  been  feme  E-  366.  p.  104.; 
JeClricity  communicated  to  the  Stick  or  Feather ;  this  put  me  upon 
thinking,  whether  if  a  Feather  were  drawn  thro’  my  Fingers,  it  might 
not  produce  the  fame  effeCf,  by  acquiring  fome  degree  of  EleClricity, 

This  fucceeded  accordingly  upon  my  firft  trial,  the  fmall  downy 
Fibres  of  the  Feather  next  the  Quill  being  drawn  by  my  Finger  when 
held  near  it:  and  fometimes  the  upper  part  of  the  Feather,  with  it’s 
Stem,  would  be  attraCled  alfo  ;  but  not  always  with  the  fame  Succefs.. 

I  then  proceeded  to  try  whether  Hair  might  not  have  the  fame  pro¬ 
perty,  by  taking  one  from  my  Wig,  and  drawing  it  3  or  4  timeS' 
through  my  Fingers,  or  rather  between  my  Thumb  and  forefinger,.. 
and  foon  found  it  would  come  to  my  Finger  at  the  diftance  of  half  an. 

Inch  ;  and  foon  after  I  found  that  the  fine  Hair  of  a  Dog’s  Ear  was 
ftrongly  EleClrical ;  for  upon  taking  the  Ear  and  drawing  it  thro’  my 
Fingers;  great  numbers  of  them  would  be  attraCled  to  my  Fingers  at 
once.  The  next  thing  which  I  thought  of,  was  threads  of  Silk  of* 
feveral  Colours,  and  of  feveral  finenefies,  which  I  found  to  be  all  EleClri- 
cal,  but  fometimes  I  could  not  fucceed  ;  the  reafon  of  which  I  after¬ 
wards  found,  as  wdll  appear  in  the  fequel  of  this  Difeourfe. 

Having  fucceeded  fo  well  in  thefe,  I  proceeded  to  larger  quantities  cf 
the  fame  Materials,  as  pieces  of  Ribband  both  ofeoarfe  and  fine  Silk 
©f  feveral  colours,  and  found  that  by  taking  a  piece  of  either  of  thefe 
©f  about  halt  a  yard  long,  and  by  holding  the  end  in  one  hand,  and' 
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drawing  it  thro*  my  other  Hand  between  my  Thumb  and  FingersV 
it  would  acquire  an  Electricity,  fo  that  if  the  Hand  were  held  near 
the  lower  end  of  it,  it  would  be  attracted  by  it  at  the  diftance  of  5  or 
Cinches;  but  at  fome  times  the  EleCtricity  would  be  much  weaker  than 
at  others,  the  reafon  of  which  I  conjeCtured  to  be,  that  the  Ribband 
might  have  imbib’d  fome  aqueous  Particles  from  themoift  Air,  which 
I  found  to  be  upon  trial  the  occafion  of  it ;  for  when  I  had  well  warm¬ 
ed  the  Ribband  by  the  Fire,  it  never  failed  to  be  ftrongly  EleCtrical. 

After  this  I  made  trial  of  fevcral  other  Bodies,  as  Linnen  of  feveral 
farts,  viz,  Holland,  Muflin,  fsfr.  And  Woollen,  as  of  feveral  forts 
of  Cloth  and  other  Stuffs  of  the  fame  Materials.  From  thefe  I  pro¬ 
ceeded  to  Paper,  both  white  and  brown,  finding  them,  after  they 
had  been  well  heated  before  rubbing,  to  emit  copioufly  their  Elec¬ 
tric  Effluvia.  The  next  Body  in  which  I  found  the  fame  Property, 
was  thin  Shavings  of  Wood;  I  have  only  as  yet  tried  the  firft  Shavings, 
which  are  ftrongly  EleCtrical.  The  three  laft  fubftances  which  I  found 
to  have  the  fame  property,  are  Leather,  Parchment,  and  thofe  thin 
Guts  wherein  Leaf-Gold  is  beaten. 

All  thefe  Bodies  will  not  only  by  their  Electricity  be  drawn  to  the 
Hand,  or  any  other  folid  Body  that  is  near  them ;  but  they  will,  as 
other  EleCtrick  Bodies  do,  draw  all  fmall  Bodies  to  them,  and  that 
to  the  diftance  of  fometimes  8  or  10  Inches.  Heating  them  by  the 
Fire  before  rubbing  very  much  increafes  their  Force.  There  is  another 
property  in  fome  of  thefe  bodies,  which  is  common  to  Glafs,  that  when 
they  are  rubbed  in  the  dark,  there  is  a  Light  follows  the  Fingers 
through  which  they  are  drawn,  this  holds  both  in  Silk  and  Linnen, 
but  is  ftrongeft  in  Pieces  of  white  preffing  Papers,  which  are  much  the 
fame  with  Card-Paper  ;  this  not  only  yieldsa  Light  as  above,  butwhen 
the  Fingers  are  held  near  it,  there  proceeds  a  Light  from  them  with  a ' 
crackling  Noife,  like  that  produced  by  a  Glafs  Tube,  though  not  at  fo 
great  a  diftance  from  the  Fingers;  to  perform  this,  the  Paper  before 
rubbing  muft  be  heated  as  hot  as  the  Fingers  can  well  bear, 

A  Down  Feather  being  tied  to  the  end  of  a  fine  Thread  of  raw  Silk, 
and  the  other  end  to  a  fmall  ftick,  which  was  fixed  to  a  Foot,  that  it 
might  ftand  upright  on  the  Table;  there  was  taken  a  piece  of  brown 
Paper,  which  by  the  abovementioned  Method  was  made  to  be  ftrongly 
EleClrical,  which  being  held  near  the  Feather,  it  came  to  the  Paper, 
and  I  carried  it  with  the  fame  till  it  came  near  the  Perpendicular  of  the 
Stick ;  then  lifting  up  my  Hand  till  the  Paper  was  got  beyond  the 
Feather,  the  Thread  was  extended  and  ftood  upright  in  the  Air,  as 
if  it  had  been  a  piece  of  Wire,  tho’  the  Feather  was  diftant  from  the 
Paper  near  an  Inch.  If  the  Finger  were  held  near  the  Feather  in  this 
Pofition,  the  greateft  part  of  the  Fibres  next  the  Paper  would  be 
repelled,  when  at  the  fame  time  if  a  Finger  were  held  to  the  Fibres 
that  were  more  remote  from  thePaper,  they  would  be  drawn  by  it. 

I  then 


Mori  Experiments  concerning  EleBriciif. 

I  then  repeated  this  Experiment  without  the  Feather,  viz.  by  a 
fingle  thread  of  Silk  only  of  about  5  or  6  Inches  long,  which  was 
inade  to  (land  extended  upright  as  abovementioned,  without  touch¬ 
ing  the  Paper  ;  then  placing  my  Finger  near  the  end,  it  would  avoid 
or  was  repelled  by  it,  but  when  I  had  placed  my  Finger  at  about  the 
fame  diftance  from  a  part  of  the  Thread,  that  was  about  two  Inches 
from  the  end,  it  was  then  attracfled  by  it. 

An  Enumeration  of  the  feveral  Bodies  mentioned  herein,  that  are 
found  to  be  Ele(5lrical. 

1.  Feathers,  2,  Hair,  3*  Silk,  4*  Linnen,  5«  ^Voollen,  6,  Paper, 

7.  Leather,  8.  Wood,  9.  Parchment,  10.  Ox-guts,  wherein  Leaf- 
Gold  is  beaten. 


2.  In  Fehuary  172?,  I  repeated  fomeofthe  Experiments  I  had  for-  m 
merly  made,  in  the  firft  Difcovery  of  an  Eledlrical  Attradion  in  ma-  mZ  coTeZ 
ny  Bodies,  not  before  known  to  have  that  Property,  I  made  feveral  Elefirici- 
Attempts  on  the  Metals,  to  fee  whether  they  might  not  be  made  at- 
rradive  by  the  fame  Method  as  other  Bodies  were,  viz.  by  heating, 
rubbing  and  hammering,  but  without  any  Succefs  :  I  then  refolved  to  ^ 
procure  me  a  large  Flint-GIafs  Tube,  to  fee  if  I  could  make  any  far¬ 
ther  Difcovery  with  it,  having  called  to  Mind  a  Siifpicion  which  fome 
Years  ago  I  had,  that  as  the  Tube  communicated  a  Light  to  Bodies, 
when  it  was  rubbed  in  the  Dark,  whether  it  might  not  at  the  fame 
Time  communicate  an  Electricity  to  them,  though  I  never  till  now 
tried  the  Experiment,  not  imagining  the  T.  ube  could  have  fo  great 
and  wonderful  an  Influence,^  as  to  caufe  them  to  attracti  with  fo  much 
Force,  or  that  the  Attraction  would  be  carried  to  fuch  prodigious 
Diftances,  as  will  be  found  in  the  Sequel  of  this  Difcourfe.  . 

Before  I  proceed  to  the  Experiments,  it  may  be  neceflary  to  give  a 
Defcription  of  the  Tube:  It*s  Length  is  three  Feet  five  Inches,  and 
near  one  Inch  two  Tenths  in  Diameter:  I  give  the  mean  Dimenfions, 
the  Tube  being  larger  at  each  End  than  in  the  Middle,  the  Bore  a- 
bout  one  Inch.  To  each  End  I  fitted  a  Cork,  to  keep  the  Duft  out 
when  the  Tube  was  not  in  ufe. 


The  firft  Experiment  I  made,  was  to  fee  if  I  could  find  any  Diffe- 
rence  in  it’s  Attraction,  when  the  Tube  was  ftopped  at  both  Ends  by  the 
Corks,  or  when  left  open,  but  could  perceive  no  fenfible  Difference ; 
but  upon  holding  a  Down-Feather  over  againft  the  upper  End  of  the 
Tube,  I  found  that  it  would  go  to  the  Cork,  being  attraCled  and  re¬ 
pelled  by  it,  as  by  the  Tube  when  it  had  been  excited  by  rubbing.  I 
then  held  the  Feather  over  againft  the  flat  End  of  the  Cork,  which 
attracted  and  repelled  many  Times  together ;  at  which  I  was  much 
furprized,  and  concluded  that  there. was  certainly  an  attractive  Virtue 
communicated  to  the  Cork  by  the  excited  Tube. 

I  fixed  an  Ivory  Ball  of  about  one  Inch  three  Tenths  Diameter, 
with  a  Hole  through  it,  upon  a  Fir- Stick  about  four  Inches  Jong, 
thrufting  the  ocher  End  into  the  Cork,  and  upon  rubbing  the  Tube, 
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found  that  the  Ball  attrafte'd  and*  repelled  the  Feather  with  more 
Vigour  than  the  Cork  had  done,  repeating  its  Attractions  and  RepuF 
■fions  for  many?  Times  together  :  I  then  fixed  the  Ball  on  longer  Sticks, 
firft  upon  one  of  eight  Inches,  and  afterwards  upon  one  of  twenty-four 
Incjhes  long,  and  found  the  ElfeCt  the  fame.  Then  I  made  ufe 
firft  ofiron,  and  then  Brafs  Wire,  to  fix  the  Ball  on,  inferting  the  o- 
therEnd  of  the  Wire  in  the  Cork,  as  before,  and  found  that  the  At¬ 
traction  was  the  fame  as  when  the  Fir-Sticks  were  made  ufe  of,  and. 
that  when  the  Feather  was  held  over  againft  any  Part  of  the  Wire,, 
it  was  attracted  by  it;  but  though  it  was  then  nearer  the  Tube,  yet 
its  Attraction  was  not  fo  ftrong  as  that  of  the  Balk.  When  the  Wire 
of  two  or  three  Feet  long  was  ufed,  its  Vibrations  caufed  by  rubbings 
the  Tube,  made  it  fome  what  troublefome  to  be  managed  :  This  put 
me  upon  thinking,  whether  if  the  Ball  was  hung  by  a  Packthread, 
and  fufpended  by  a  Loop  on  the  Tube,  the  EleCtricity  would  not  be 
carried  down  the  Line  to  the  Ball:  I  found  it  to  fucceed  accordingly  ; 
for  upon  fufpending  the  Ball  on  the  Tube  by  a  Packthread  about  three 
Feet  long,  when  the  Tube  had  been  excited  by  rubbing,  the  Ivory 
Bail  attracted  and  repelled  the  Leaf-Brafs,  over  which  it  was  held,  as 
freely  as  it  had  done,  when  it  was  fufpended  on  Sticks  or  Wire  ;  as  did 
alfo  a  Ball  of  Cork,  and  another  of  Lead  that  weighed  one  Pound 
and  a  quarter. 

After  I  had  found  that  the  feveral  Bodies  abovementioned  had  an 
EleClricity  communicated  to  them,  I  then  went  on  to  fee  upon  what 
other  Bodies  the  Tube  would  have  the  fame  EffeCl,  beginning  with 
the  Metals,  fufpending  them  on  the  Tube  by  the  Method  abovemen¬ 
tioned  ^  firft  in  fmall  Pieces,  as  with  a  Guinea,  a  Shilling,  a  Half¬ 
penny,  a  Piece  of  Block. Tin,  a  Piece  of  Lead;  then  with  larger 
Quantities  of  Metal,  fufpending  them  on  the  Tube  by  Packthread. 
Here  I  made  ufe  of  a  Fire-Shovel,  Tongs,  andiron  Poker,  a  Copper 
Tea-Kettle,  which  fucceeded  the  fame,  whether  empty,  or  full  of 
either  cold  or  hot  Water;  a.  Silver  Pint  Pot;  all  which  were  ftrongly 
EleClrical,  attraCling  the  Leaf-Brafs  to  the  Height  of  feveral  Inches. 
After  I  had  found  that  the  Metals  were  thus  EleClrical,  I  went  on  to 
make  Trials  on  other  Bodies,  as  Flint-Stone,  Sand-Stone,  Load-Stone, 
Bricks,  Tiles,  Chalk  ;  and  then  on  feveral  Vegetable  Subftances,  as 
well  green  as  dry,  and  found  that  they  had  all  of  them  an  EleClric- 
Virtue  communicated  to  them,  either  by  being'  fufpended  on  the 
Tube  by  a  Line,  or  fixed  on  the  End  of  it  by  the  Method  above- 
n^ntioned. 

I  next  proceeded-  to  try  at  what  greater  Diftances  the  EleClric 
Virtue  might  be  carried;  and  having  by  me  Part  of  a  hollow  walking. 
Cane,  which  I  fuppofe  was  Part  of  a  Fifhing-Rod;  two  Feet  feven 
Inches  long  ;  I  cut  the  great  End  of  it,  to  fit  it  into  the  Bore  of  the 
TubCi  into  which  it  went  about  five  Inches;  then  when  the  Cane  was 
put  into  the  End  of  the  Tube,  and  tlus  excited,  the  Cane  drew  the 
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Leaf-Brafs  to  the  Height  of  more  than  two  Inches,  as  did  alfo  the  Ivory 
Ball,  when  by  a  Cork  and  Stick  it  had  been  fixed  to  the  End  of  the 
Cane.  A  foiid  Cane  had  the  fame  Effedt,  when  inferted  in  the  Tube 
after  the  fame  Manner  as  the  hollow  one  had  been.  1  then  took  the 
two  upper  Joints  of  a  large  Fifhing-Rod,  the  one  of  Spani/h  Cane,  the 
other  partly  Wood  and  the  upper  End  Whale- bone,  which,  together 
with  the  Tube,  made  a  Length  of  more  than  fourteen  Feet.  Upon 
the  lefler  End  of  the  Whale-bone  was  fixed  a  Ball  of  Cork  of  about  an 
Inch  and  quarter  Diameter;  then  the  great  End  of  the  Rod  being  in¬ 
ferted  in  the  Tube,  the  Leaf-Brafs  laid  on  the  Table,  and  the  Tube 
excited,  the  Ball  attradled  the  Leaf-Brafs  to  the  Height  of  about  three 
Inches  by  Eflimation.  With  feveral  Pieces  of  Spanijh  Cane  and  Fir- 
Sticks  I  afterwards  made  a  Rod,  which  together  with  the  Tube,  was 
fomewhat  more  than  eighteen  Feet  long,  which  was  the  greatefl 
Length  I  could  conveniently  ufe  in  my  Chamber,  and  found  the  At- 
tradion  very  nearly,  if  not  altogether  as  flrong,  as  when  the  Ball  was 
placed  on  fhorter  Rods. 

May  14  1729,  between  fixandfeven  o’Clockin  the  Evening.  Ha¬ 
ving  provided  a  Rod  of  about-twenty  four  Feet,  that  confided  ofa  Fir- 
Pole,  of  Cane,  and  the  Top  of  Reed,  upon  the  End  of  which  the 
Ball  of  Cork  was  placed,  and  the  great  End  of  the  Rod  put  into  the 
Tube  about  feven  or  eight  Inches;  then  the  LeafBrafs  being  laid 
down,  and  the  Tube  rubbed,  the  Ball  attraded  and  repelled  the 
LeafBrafs  with  Vigour;  fo  that  it  was  notat  all  to  be  doubted,  but 
with  a  longer  Pole  the  Eledricity  would  have  been  carried  much  far¬ 
ther. 

Mafxht  1 6th,  I  made  a  Rod  thirty-two  Feet  long,  including  the 
Tube;  the  bigger  Part  of  it  was  a  Fir-StafF  about  fix  Feet  and  a  half 
long,  the  refl:  was  of  Cane,  and  Reed  for  the  top  Part  of  it.  All 
Things  being  prepared,  as  before,  the  Effed  was  the  fame  as  in  the 
laft  &periment,  only  the  Pole  bending  fo  much,. and  vibrating  by 
rubbing  the  Tube,  made  it  more  troublefome  to  manage  the  Experi¬ 
ment.  This  put  me  upon  making  the  following  Experiments. 

May  the  19th,  about  fix  in  the  Morning,  the  Ivory  Ball  being  fuf- 
pended  on  the  Tube,  by  a  Line  of  Packthread  twenty- fix  Feet  long, 
which  was  the  Height,  I  flood  at  in  the  Balcony,  from  the  Court  where 
he  flood,  that  held  the  Board  with  the  Leaf-Brafs  on  it  ;  then  the 
Tube  being  rubbed,  attraded  the  Leaf-Brafs  to  the  Height  of  near 
two  Inches,  as  he  that  afTifled  informed  me.  This  was  repeated  with 
the  Cork  Ball  with  the  fame  Succefs. 

May  thegifl,  in  the  Morning,  to  a  Pole  of  eighteen  Feet  there 
was  tied  a  Line  of  thirty-four  Feet  in  Length;  fo  that  the  Pole  and 
Line  together  were  fifty-two  Feet.  With  the  Pole  and  Tube  I  flood 
in  the  Balcony,  the  Afllfiant  below  in  the  Court,  where  he  held  the 
Board  with  the  Leaf-Brafs  on  it;  then  the  Tube  being  excited  as 
ufual,  the  Eledric  Virtue  pafied  from  the  Tube  up  the  Pole,  and 
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down  the  Line  to  the  Ivory  Ball,  which  attradted  the  Leaf-Brafs,  and 
as  the  Ball  palfed  over  it  in  it’s  Vibrations,  the  Leaf-Brafs  would  fol¬ 
low  it,  till  it  was  carried  off  the  Board :  But  thefe  Experiments  are 
difficult  to  make  in  the  open  Air,  the  lead  Wind  that  is  ftirring,  car* 
rying  away  the  Leaf-Brafs. 

Some  Time  after  I  made  feveral  Attempts  to  carry  the  Eledtric 
Virtue  in  a  Line  horizontally,  fince  I  had  not  the  Opportunity  here 
of  carrying  it  from  greater  Heights  perpendicularly,  but  without  Sue- 
cefs,  for  want  of  then  making  ufe  of  proper  Materials,  as  will  appear 
from  what  follows.  The  firft  Method  I  made  Trial  of,  was  by  mak¬ 
ing  a  Loop  at  each  End  of  a  Line,  and  hanging  it  on  a  Nail  driven 
into  a  Beam,  the  other  End  hanging  downwards,  through  the  Loop 
at  this  End  the  Line  with  the  Ivory  Ball  was  put ;  the  other  End  of 
this  Line  was  by  a  Loop  hung  on  the  Tube;  fo  that  that  Part  of  the 
Line  next  the  Ball  hung  perpendicular,  the  reft  of  the  Line  Horizon¬ 
tal  :  Then  the  Leaf-Brafs  being  laid  under  the  Ball,  and  the  Tube 
rubbed,  not  the  leaft  Sign  of  Attradlion  was  perceived.  Upon  this  I 
concluded,  that  when  the  Elecftric  Virtue  came  to  the  Loop  that 
was  fufpended  on  the  Beam,  it  went  up  the  fame  to  the  Beam ;  fo  that 
none,  or  very  little  of  it  at  leaft,  came  down  to  the  Ball,  which  was 
afterwards  verified,  as  will  appear  by  the  Experiments  that  will  be 
mentioned  hereafter. 

June  the  30th,  1729,  I  went  to  Otterden-Place^  to  wait  on  Mr 
Wheler^  defigning  only  to  give  him  a  Specimen  of  my  Experiments^ 
The  firft  was  from  the  Window  in  the  Long  Gallery  that  opened  in¬ 
to  the  Hall,  the  Height  about  fixteen  Feet;  the  next  from  the  Battle¬ 
ments  of  the  Houfe  down  into  the  fore  Court,  twenty-nine  Feet;  then 
from  the  Clock-Turret  to  the  Ground,  which  was  thirty-four  Feet, 
this  being  the  greateft  Height  we  could  come  at;  andnotwithftanding 
the  Smallnefs  of  the  Cane,  the  Leaf-Brafs  was  attradled  and  repelled 
beyond  what  I  expedled.  As  we  had  no  greater  Heights  here,  Mr 
Wheler  was  defirous  to  try  whether  we  could  not  carry  the  Eledlric 
Virtue  horizontally,  I  then  told  him  of  the  Attempt  I  had  made 
with  that  Defign,  but  without  Succefs,  telling  him  the  Method  and 
Materials  made  ufe  of,  as  mentioned  above.  He  then  propofed  a  Sillc 
Line  to  fupport  the  Line,  by  which  the  Eledlric  Virtue  was  to  pals, 
I  told  him  it  might  do  better  upon  the  Account  of  it’s  Smallnefs  ;  fo 
that  there  would  be  lels  Virtue  carried  from  the  Line  of  Communica¬ 
tion,  with  which,  together  with  the  apt  Method  Mr  Wheler  con- 
tnved,  and  with  the  great  Pains  he  took  himfelf,  and  the  Affiftance 
of  his  Servants,  v/e  fucceeded  far  beyond  our  Expedadon. 

The  firft  Experiment  was  made  in  the  matted  Gallery  JuU  2  1720 
V  ^^ut  Fen  in  the  Morning.  About  four  Feet  from  the  End  of  the 
Gal  ery  there  was  a  crofs  Line  that  was  fixed  by  it’s  Ends  to  each  Side 

U  by  ;  the  middle  Part  of  the  Line  was  Silk 

the  reft  at  each  End  Packthread  ;  then  the  Line  to  which  the  Ivory 
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Ball  was  hung,  and  by  which  the  Eledlric  Virtue  was  to  be  conveyed 
to  it  from  the  Tube,  being  eighty  Feet  and  a  half  in  Length,  was 
laid  on  the  crofs  Silk  Line,  fo  as  that  the  Ball  hung  about  nine  Feet 
below  it.  Then  the  other  End  of  the  Line  was  by  a  Loop  fufpended 
on  the  Glafs  Cane,  and  the  Leaf-Brafs  held  under  the  Ball  on  a  Piece 
of  white  Paper  j  when  the  Tube  being  rubbed,  the  Ball  attracted  the 
Leaf-Brafs,  and  kept  it  fufpended  on  it  for  fome  Time. 

This  Experiment  fucceeding  fo  well,  and  the  Gallery  not  permit¬ 
ting  us  to  go  any  farther  in  one  Length,  Mr  tVheler  thought  of  another 
Expedient,  by  which  we  might  encreafe  the  Length  of  our  Line, 
which  was  by  putting  up  another  crofs  Line  near  the  other  End  of  the 
Gallery  ;  and  over  the  Silk  Part  of  both  the  Lines  there  was  laid  a 
Line  that  was  long  enough  to  be  returned  to  the  other  End,  where 
the  Ball  hung ;  and  though  now  both  Ends  of  the  Line  were  at  the 
fame  End  of  the  Gallery,  yet  Care  was  taken  that  the  Tube  was  far 
enough  off  from  having  any  Influence  upon  the  Leaf-Brafs,  except 
what  paflfed  by  the  Line  of  Communication  :  Then  the  Cane  being 
rubbed  and  the  Leaf-Brafs  held  under  the  Ivory  Ball,  the  Ele(fl:ric 
Virtue  paflTed  by  the  Line  of  Communication  to  the  other  End  of  the 
Gallery,  and  returned  back  again  to  the  Ivory  Ball,  which  attradled 
the  Leaf-Brafs,  and  fufpended  it  as  before.  The  whole  Length  of  the 
Line  was  147  Feet. 

We  then  thought  of  trying  whether  the  Attraction  would  not  be 
ftronger  without  doubling  or  returning  the  Line,  which  we  found 
Means  of  doing  in  the  Barn,  where  we  had  a  Line  of  124  Feet  Jong, 
fourteen  Feet  of  which  hung  perpendicular  from  the  Silk  Line;  and 
now  the  Attradion  was,  as  we  then  concluded,  llronger  than  when  the 
Line  was  returned,  as  in  the  matted  Gallery. 

Julj  3,  between  Ten  and  Eleven  in  the  Morning  we  went  again  into 
the  Barn,  and  repeated  the  laft  mentioned  Experiment  with  both  the 
Tube  and  Cane ;  but  the  Attradion  was  not  fo  ftrong  as  in  the  pre» 
ceding  Evening,  nor  was  there  fo  great  a  Difference  in  the  At- 
tradion  communicated  by  the  folid  Cane  and  Glafs  Tube,  as  one 
would  have  expeded,  confidering  the  Difference  of  their  Lengths 
and  Diameters. 

We  then  proceeded  farther,  by  adding  fomuch  more  Line  as  would 
make  a  Return  to  the  other  End  of  the  Barn,  the  whole  Length  of  the 
Line  being  now  293  Feet  *,  and  though  the  Line  was  fo  much  length¬ 
ened,  we  found  no  perceivable  Difference  in  the  Attradion,  the  Bali 
attrading  as  ftrongly  as  before.  This  encouraged  us  to  add  another 
Return  ;  but  upon  beginning  to  rub  the  Tube,  our  Silk  Lines  broke 
being  not  ftrong  enough  to  bear  the  Weight  of  the  Line,  when 
fhaken  by  the  Motion  given  it  by  rubbing  the  Tube.  Upon  this,  ha¬ 
ving  brought  with  me  both  Brafs  and  Iron  Wire,  inftead  of  the  Silk 
we  put  up  fniall  Iron  Wire  *,  but  this  was  too  weak  to  bear  the  Weight 
of  the  Line.  We  then  took  Brafs  Wire  of  a  fomewhac  larger  Size 
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than  that  of  Iron.  This  fupported  our  Line  of  Communication; 
-but  though  the  Tube  was  well  rubbed,  yet  there  was  not  the  Jeaft 
g<Motion  or  Attra6lion  given  by  the  Ball,  neither  with  the  great  Tube, 
which  we  made  ufe  of  when  we  found  the  fmall  folid  Cane  to  be  in- 
effecflual:  By  which  wc  were  now  convinced,  that  the  Succefs  we  had 
before,  depended  upon  the  Lines  that  fupported  the  Line  of  Com¬ 
munication,  being  Silk,  and  not  upon  their  being  fmall,  as  before 
Trial  I  imagined  it  might  be  ;  the  fame  Effedl  happening  here  as  it 
did  when  the  Line  that  is  to  convey  the  Eledlric  Virtue  is  fupported 
by  Packthread;  viz,  that  when  the  Effluvia  come  to  the  Wire  or 
Packthread  that  fupports  the  Line,  it  pafles  by  them  to  the  Timber, 
to  which  each  End  of  them  is  fixed,  and  fo  goes  no  farther  forward 
in  the  Line  that  is  to  carry  it  to  the  Ivory  Ball. 

Finding  that  our  Silk  Threads  were  too  weak  to  bear  many  Re¬ 
turns  of  Line,  Mr  JVhelerlhou^l  of  another  Way  of  managing  them, 
fo  that  fewer  Returns  might  be  upon  each  Silk  Line  ;  which  was  by 
placing  two  other  crofs  Lines  fome  Feet  below  the  upper  ones  ;  fo' 
that  every  other  Turn  of  Line  was  fufpended  by  the  lower  crofs  Line. 
By  this  Means  there  v/as  but  half  the  Weight  of  Line  upon  each  Silk 
of  what  there  was  when  only  two  crofs  Lines  were  made  ufe  of  as  be¬ 
fore.  By  this  Contrivance,  we  could  add  a  much  greater  Length  of 
Line,  without  Danger  of  breaking  our  Silk.  We  then  put  up  a  Line 
that  was  666  Feet  in  Length,  by  eight  Returns:  Then  the  Leaf-Brafs 
being  held  on  a  Piece  of  white  Paper  under  the  Ivory  Ball,  and  the 
Tube,  with  the  other  End  of  the  Line  fufpended  on  it,  being  rubbed 
for  fome  time,  the  Leaf-Brafs  was  attracted  asmanifeftly  as  it  had  been 
with  much  fliorter  Lines.  We  then  repeated  the  Experiment  with  the 
little  Ihort  folid  Cane,  and  found  there  was  fomewhat  of  an  Attradlion, 
but  not  near  fo  great  as  with  the  large  Tube. 

Though  the  going  and  returning  of  the  Eleflric  Effluvia  was  very 
furprifing,  yet  we  were  willing  to  try  how  far  the  attractive  Virtue 
might  be  carried  4n  a  continued  right  Line ;  the  Method  of  doing 
which  was  thus :  That  End  of  the  Line  where  the  Attraction  was  to 
be  made,  was  fufpended  on  a  Silk  Line  that  was  fixed  crofs  the  Garret 
Window  on  the  North-fide  of  the  Houfe,  which  was  by  Eftimation 
about  forty  Feet  high ;  at  about  an  hundred  Feet  from  hence  two  Rods 
or  Poles  of  about  ten  Feet  long,  and  at  two  Feet  diftance  from  each 
other,  were  driven  into  the  Ground,  fo  as  that  they  flood  nearly  per¬ 
pendicular.  Thefe  were  in  the  great  Garden,  beyond  thefe,  in  the 
great  Field,  that  is  feparated  from  the  Garden  by  a  deep  Lofs,  about 
the  fame  Dillance  from  the  firfl,  were  another  Pair  of  Poles  fixed ; 
then  four  others  at  a  like  Diftance.  Upon  the  Ends  of  thefe  Poles 
were  tied  the  crofs  Lines  of  Silk,  to  fupport  the  Line  of  Communica¬ 
tion,  which  being  laid  on  the  Silk  Lines,  the  Ivory  Ball  hanging  in 
the  Garret  Window,  and  the  other  End  of  the  Line  being  hung  by  a 
Loop  on  the  Tube,  the  LeafBrafs  was  held  under  the  Ball,  and  after 

the 


More  Experiments  concerning  EleBricityi 

the  Tube  had  been  rubbed  for  fome  Time,  they  called  to  me  to  let 
me  know  that  there  was  an  Attrad-ion  of  the  Leaf  Brafs.  This  was 
feveral  Times  repeated  with#Succefs  *,  then  Mr  IVheler  came  into  the 
Field,  and  rubbed  the  Tube  himfelf,  that  1  might  fee  there  was  an 
Attradion ;  which  Ifaw,  though  I  perceived  it  not  to  be  fo  ftrong  as 
when  the  Attraction  was  carried  by  longer  Line,  by  returning  it,  as 
in  the  Experiments  abovementioned.  The  Length  of  the  Line  was 
650  Feet.  This  was  feveral  Times  repeated,  but  the  Experiment 
being  made  in  the  Evening,  at  length  the  Dew  began  to  fall.  We 
began  about  feven  o’Clock,  or  fome  little  Time  after,  but  before 
Eight  the  Attraction  ceafed :  But  whether  this  was  caufed  by  the  Dew 
falling,  or  by  my  being  very  hot,  we  could  not  pofitively  fay,  but 
I  rather  impute  it  to  the  latter.  This  Experiment  was  made.  July  14, 

1729. 

Note^  That  though  we  call  the  carrying  the  EleCtric  Virtue  by  the- 
Lines  in  this  Pofition  Horizontal,  you  are  not  to  underfland  it  in  ai 
llriCt  Senfe,  as  may  be  eafily  perceived  by  the  Defcription  of  the  Me¬ 
thod;  and  That  as  the  Line  fwaggeddown  much  below  the  Silk  Lines 
that  fupported  it,  in  the  middle  Part  between,  thofe  Lines,  it  was 
fome  Feet  longer  than  the  Diftance  of  the  Poles. 

Some  Days  after  this  Experiment  was  repeated  from  the  Turret 
Clofet  Window,  when  the  Line  was  765  Feet,  and  the  Attraction  was^ 
no  lefs  perceivable  than  in  the  Experiment  abovementioned. 

More  Experiments  made  at  Mr  Wheler’i,  /hewing  that  large  Surfaces  may 

be  impregnated  with  Electric  Effluvia, . 

A  large  Map  of  the  World,  that  had  twenty- feven  fquare  Feet -in  it 
a  Table-Cloth  containing  fifty-nine  fquare  Feet;  thefe  fufpended  on 
the  Tube  by  Packthreads,  became  EleClrical.  An  Umbrello,  fuf¬ 
pended  by  a  Packthread  tied  to  the  Handle  of  it,  became  ftrongly. 
EleClrical. 

\ 

An  Experiment  propofed  by  Mr  Wheler,  to  fee  whether  the  Electric Vir^ 

tue  would  be  any  Way  kindred,  by  the  magnetic al  Effluvia  of  a  Load’* 

Jione. 

This  had  a  fmall  Key  hung  by  one  of  its  arming  Irons,  and  the 
Stone,  together  with  the  Key  hung  to  it,  were  fufpended  on  the  Tube 
by  a  Packthread;  then  the  Tube  being  rubbed,  the  Key  and  Stone 
both  attracted  the  Leaf-Brafsj  the  Attraction  being  the  fame  as  that  of 
other  Bodies. 
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An  Experiment  made  to  Jhew  that  the  Electric  Virtue  is  carried  feveral 
IVajs  at  the  fafue  Time^  and  may  he  conv^ed  to  confiderable  Dijlances, 

There  were  made  three  Stands,  each  compofed  of  two  upright  Pieces 
of  Fir,  fixed  perpendicular,  near  the  Ends  of  a  Jong  fquare  Board, 
diftant  from  each  other  near  a  Foot  and  a  half.  Upon  the  Tops  of 
thefe  were  tied  Threads  of  Silk  to  fupporc  the  Lines  of  Communica¬ 
tion  with  the  Tube  and  the  attrading  Bodies.  One  of  thefe  Stands 
was  placed  in  the  great  Parlour,  near  the  farther  End  *,  another  in  the 
little  Parlour,  and  a  third  in  the  Hall,  which  was  between  the  two 
Parlours :  As  the  other  two  were  one  of  them  to  the  right,  the  other  to 
the  left  Hand,  this  laft  was  placed  near  the  Flall-Window  forwards; 
the  two  firft  were  about  fifty  Feet,  the  other  about  twenty  Feet  from 
the  Place  where  the  Tube  was  held  ;  then  there  were  taken  three  fmail 
fquare  Pieces  of  Wood,  that  were  tied  to  three  Lines  of  Packthread: 
Thefe  were  of  about  the  Lengths  above-mentioned.  They  were  laid 
on  the  Silk  Lines,  and  by  Loops  at  the  other  Ends  were  fufpendedon 
the  Tube ;  then  the  Leaf-Brafs  being  held  under  the  Pieces  of  Wood, 
and  the  Tube  rubbed,  they  all  of  them  attraded  the  Leaf-Brafs  at  the 
fame  Time.  Some  Time  after,  in  my  Abfence,  Mr  Wheler  tried  a 
red  hot  Poker,  and  found  that  the  Attradion  was  the  fame  as  when 
cold.  He  alfofufpended  a  live  Chick  upon  the  Tube,  by  the  Legs, 
and  found  that  the  Bread  of  the  Chick  was  ftrongly  Eledrical.  ’ 

At  Mr  Godfrey’^  I  made  the  following  Experiments  \  /hewing  that  the  E- 
iedric  Virtue  7nay  he  carried  from  the  "Tuhe^  without  touching  the 
Line  of  Cofnmunication^  hy  only  being  held  near  it. 

The  firft  of  thefe  Experiments  was  made  the  5th  of  Augufi^  1729. 

I  ihall  here  mention  fome  of  the  moft  confiderable  ones;  but  L  I  did 
not  always  fet  down  the  Day  of  the  Month,  fome  of  them  may  not 
be  related  in  the  Order  of  Time  they  were  made ;  nor  did  I  always 
mention  the  Length  of  the  Lines,  thefe  not  being  thought  to  be  ab- 
folutely  necefifary. 

I  took  a  Piece  of  a  Hair-Line,  fuch  as  Linnen-Cloaths  are  dried 
on,  of  about  eleven  Feet  in  Length;  which,  by  a  Loop  at  the  upper 
End  of  it,  was  fufpendedon  a. Nail,  that  was  driven  into  one  of  the 
Rafters  in  the  Garret,  and  had  at  it’s  lower  End  a  leaden  Weight  of 
fourteen  Pounds  hung  to  it  by  an  Iron  Ring:  then  the  Leaf-Brafs 
was  laid  under  the  Weight,  and  the  Tube  rubbed,  and  being-  held 
near  the  Line  without  touching  it,  the  Lead- Weight  attraded  and  re¬ 
pelled  the  Leaf-Brafs  for  feveral  times  together,  to  the  Height  of  at 
leaft  three,  if  not  four  Inches.  If  the  Tube  was  held  three  or  four 
Fee^t  above  the  Weight,  there  would  be  an  Attradion  ;  but  ifit  were 
held  higher  up,  fo  as  to  be  near  the  Raftor  where  the  Weight  was 
,hung  by  the  Hair-Line,  there  would  be  no  Attradion. 
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'An  Experiments  /hewing  that  the  Ele(5lric  Virtue  may  he  carried  feveral 
Ways  at  the  fame  ^ime^  by  a  Line  of  Communications  without  touching 
the  faid  Line, 

There  were  taken  two  Hair-Lines,  of  between  four  and  five  Feet 
long;  to  each  of  thefe  was  tied  a  fquare  Piece  of  Cork,  by  Pack¬ 
thread  ;  the  Lines  were  fufpended  by  Loops  at  their  upper  Ends,  up¬ 
on  two  Nails ;  near  the  lower  Ends  there  was  tied  to  the  Hair-Lines  a 
Piece  of  Packthread,  by  which  there  was  a  Communication  between 
the  two  Hair-Lines ;  then  the  Leaf- Brafs  being  laid  under  the  Corks, 
and  theTube  being  rubbed,  and  held  near  one  of  the  Lines,  both  the 
Corks^ttraile^j^but  that  which  was  fartheft,  much  ftronger  than  that, 
near  which  thc^ube  was  held.  About  the  Middle  of  the  Line  of 
Communication  they  both  drew  with  equal  Force. 

Some  Time  after y  at  Mr  WhelerV,  we  made  the  following  Experiment^ 
in  order  to  try  whether  the  Eledric  Attradion  be  proportional  to  rhe 
^antity  of  Matter  in  Bodies, 

There  were  made  v^o  Cubes  of  Oak,  of  about  fix  Inches  fquare, 
the  one  folid,  the  other  hollow:  Thefe  were  fufpended  by  two  Hair- 
Lines,  nearly  after  the  fame  Manner  as  in  the  Experiment  abovemen- 
tioned  ;  the  Diftance  of  the  Cubes  from  each  other,  was  by  Eftima- 
tion,  about  fourteen  or  fifteen  Feet;  the  Line  of  Communication 
being  tied  to  each  Hair-Line  and  the  Leaf-Brafs  placed  under  the 
Cubes,  the  Tube  was  rubbed  and  held  over  the  Middle  of  the  Line, 
and  as  near  as  could  be  guefied,  at  equal  Diftances  from  the  Cubes, 
when  both  of  them  attraded  and  repelled  the  Leaf-Brafs  at  the  fame- 
Time,  and  to  the  fame  Height ;  fo  that  there  feemed  to  be  no  more, 
Attradion  in  the  folid  than  in  the  hollow  Cube;  yet  I  am  apt  to  think 
that  the  Eledric  Effluvia  pafs  through  all  the  interior  Parts  of  the 
folid  Cube,  though  no  Part  but  the  Surface  attrads  ;  for  from  feveral 
Experiments  it  appears,  that  if  any  other  Body  touches  that  which  at¬ 
trads,  it’s  Attradion  ceafes  till  that  Body  be  removed,  and  the  other 
be  again  excited  by  the  Tube. 

A  Continuation  of  the  Experiments  made  at  Mr  Godfrey’/. 

I  next  went  on  with  an  Experiment,  to  fee  if  the  Eledric  Virtue 
might  not  be  conveyed  to  a  Rod,  without  inferting  it  into  the  Bore  of 
the  Tube,  or  without  touching  the  Rod,  which  I  found  to  fucceed, 
by  fufpending  the  Rod  either  by  Lines  of  Silk,  or  by  Pieces  of  Horfe- 

Hair  Filhing-Lines,  placing  a  Ball  of  Cork  on  the  lefier  End  of  the 
Rod. 

Augufl  13,  1  took  a  large  Pole  that  was  twenty-feven  Feet  long, 
two  Inches  and  a  half  Diameter  at  the  great  End,  and  at  the  lefier 
VOL.  VI.  Parc.  ii.  C  about 
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about  half  an  Inch  :  It  was  that  Sort  of  Wood  they  call  Horfe^Beech,' 

X  with  the  Rind  on.  This  was  fufpended  by  two'  Hair-Lines  of  about 

four  Feet  and  a  half  in  Length  \  the  firft  I.ine  was  about  two  Feet 
from  the  great  End  of  the  Pole,  the  ocher  about  eight  Feet  from  the 
leflerEnd;  fo  that  the  pole  hung  horizontal.  At  the  little  End  of 
the  Pole  was  hung  a  Ball  of  Cork  about  an  Inch  and  a  half  Diameter 
by  a  Packthread  about  a  Foot  long,  and  a  fmall  leaden  Ball  upon  the 
Cork  to  keep  the  Packthread  extended  r  Then  the  Leaf-Brafs  being 
laid  under  the  Cork,  the  Tube  rubbed  and  held  near  the  great  End  of 
the  Pole,  the  Cork  Ball  drew  the  Leaf-Brafs  ftrongly  to  the  Height  of 
an  Inch,  if  not  more:  Then  the  Leaf-Brafs  being  held  under  feveral 
Parts  of  the  Pole,  it  was  attraded  by  it,  as  Mr  Go^rey  obferved,  but. 
not  near  fo  ftrongly  as  by  the  Cork. 

About  the  Beginning  of  I  made  the  following  Experiment^  which 

Jhews  that  the  Eledric  Effluvia  will  he  carried,  in  a  Circle,  and  he- 
communicated  from  one  Circle  to  another^ 

There  was  taken  a  Hoop  of  about  two  Feet  two  Inches  Diameter 
this  I  lufpended  by  a  Hair-Line  upon  a  Nail  driven  into  a  Beam  tho' 
Line  was  about  four  Feet  long ;  then  the  Leaf-Brafs  being  laid  under- 
the  Hoop,  the  Tube  was  rubbed,  and  held  within  the  Hoop,  near 
the  upper  Side  of  it,  without  touching  it  by  feveral  Inches :  Then  the 
lower  Part  of  the  Hoop  attradfed  and  repelled  the  Leaf-Brals  ftrongly  5 
but  when  held  near  the  lower  Part,  there  was  very  little,  if  any  At- 
tradtion.  If  the  Tube  was  held  near  the  outfide  of  the  Hoop,  it 
attradted  ;  butftrongeft,  when  at  the  fame  Time  it  was  held  near  the 
Knot  of  the  Hair-Line  by  which  the  Hoop  was  fufpended.  To  this- 
Hoop  there  was  tied  a  leffer  Hoop  of  about  a  Foot  and  a  half  Diame¬ 
ter  :  It  was  tied  to  it  by  Packthread,  fo  as  to  hang  below  it  about 
two  Inches.  They  were  fufpended  together  by  the  Hair-Line  ;  then  the 
Leaf-Brafs  and  the  Tube  being  prepared,  as  hath  been  mentioned  be¬ 
fore,  the  Tube  being  held  near  the  upper  Hoop,  the  lower  Part  of  ‘ 
the  lower  Hoop  attradled  ftrongly,  and  when  held  near  the  upper 
Part  of  the  lower  Hoop,  but  very  v/eakly.  But  when  held  near  the. 
lower  Part  of  the  lower  Hoop,  there  was  no  Attradtion, 

On  the  1 5  ^/6  (?/ September  I  made  the  following  Experiment  which  Jhews^, 
that  the  Eledlric  Effluvia  have  the  fame  Effect,  in  ^  Circle,  when  it^s^ 
Po/ition  is  horizontaL 

I  took  a  large  Hoop^.  offomewhat  more  than  three  Feet  Diameter,, 
and  Breadth  of  about  two  Inches  and  a  half ;  to  this  was  tied  at  near 
equal  Diftances,  four  Lines :  They  were  what  they  call  Twine,  which 
is  of  three  Threads  of  Packthread  twifted  together  each  about  two 
Feet  eight  Inches  long,  Thefe  were  tied  with  their  Ends  together 
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to  a  Hair-line  of  about  two  Feet  and  a  half  long,  by  which  the  Hoop 
was  hung  on  a  Nail,  as  in  the  other  Experiments,  fo  that  the  Hoop 
hung  now  in  an  horizontal  Pofition :  Then  the  Leaf-Brafs  being  laid 
under  the  Edge  of  the  Hoop,  at  between  two  and  three  Inches  below 
it,  the  Tube  being  rubbed,  and  held  between  the  Cords  without 
touching  them,  the  Leaf-Brafs  was  attracted  and  repelled  for  feveral 
times  together;  but  when  held  near  the  outfideof  the  Hoop,  oppo- 
fite  to  that  Part  where  the  Leaf-Brafs  lay,  the  Attradtion  was  much 
ftronger. 

Hbout  the  latter  End  of  Autumn,  and  the  Beginning  of  the  Winter 
in  1729,  I  refumed  my  Enquiry  after  other  Elediric  Bodies,  to  fee 
what  Addition  I  could  make  to  the  Catalogue  of  thofe  mentioned 
above,  and  found  many  more  that  have  the  fame  Property,  and  may 
be  excited  to  attradt  by  the  fame  Method.  As  for  Inftance,  the  dry 
withered  Leaves  of  Reeds  and  Flags,  Grafs  and  Corn,  both  Leaves 
and  Straw;  the  Leaves  of  Trees,  as  thofe  of  the  Laurel,  the  Oak, 
the  Walnut,  the  Chefnut,  Hazle-nut,  Apple  and  Pear-tree  Leaves ; 
fo  that  we  may  conclude,  that  the  Leaves  of  all  Vegetables  have  this 
Attradtive  Virtue. 

J  Jhall  now  give  an  Account  of  the  Experiments  made  at  m^  Cbamher  in  the 

Tear  1730. 

March  the  23d,  I  dilTolved  Soap  in  the  Thames-y^fzXtr^  then  I  fuf- 
pended  a  Tobacco-Pipe  by  a  Hair-line,  fo  as  that  it  hung  nearly  hori¬ 
zontal,  with  the  Mouth  of  the  Bowl  downwards ;  then  having  dipped 
it  in  the  Soap-Liquor,  and  blown  a  Bubble,  the  Leaf-Brafs  laid  on  a 
Stand  under  it,  the  Tube  being  rubbed,  the  Brafs  was  attradled  by 
the  Bubble,  when  the  Tube  was  held  near  the  Hair-line.  Then  I  re¬ 
peated  the  Experiment  with  another  Bubble,  holding  the  Tube  near 
the  little  End  of  the  Pipe,  and  the  Attradtion  was  now  much  greater, 
the  Leaf-Brafs  being  attradted  to  the  Height  of  near  two  Inches. 

March  the  25th,  I  repeated  this  Experiment  after  a  fomewhat  dif¬ 
ferent  Manner  :  The  Pipe  was  now  fufpended  by  two  Lines  of  white 
fewing  Silk,  of  about  five  Feet  and  a  half  long ;  thefe  were  hung  up¬ 
on  two  Nails  driven  into  the  Beam  of  my  Chamber,  diftant  from  each 
other  about  a  Foot,  by  Loops  at  the  other  End  of  the  Lines,  by 
which  the  Pipe  was  fufpended ;  then  the  Bubble  being  blown,  by 
holding  the  Tube  to  the  little  End  of  the  Pipe,  the  Bubble  attradled 
the  Leaf  Brafs  to  the  Height  of  near  four  Inches.  This  Experiment 
was  made  to  fee  whether  fluid  Bodies  would  not  have  an  Eledlricity 
communicated  to  them. 

April  8,*  1730,  I  made  the  following  Experiment  on  a  Boy  be¬ 
tween  eight  and  nine  Years  of  Age.  His  Weight,  with  his  Cloaths 
on,  was  forty-feven  Pounds  ten  Ounces.  I  fufpended  him  in  a  hori¬ 
zontal  Pofition,  by  two  Hair-Lines,  fuch  as  Cloaths  are  dried  on : 
They  were  about  thirteen  Feet  long,  with  Loops  at  each  End. 
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There  was  driven  into  the  Beam  of  my  Chamber,  which,  was  a  Foot» 
tjhick,  a  Pair  of  Hooks  oppofite  to  each  other,  and  two,  Feet  from, 
thefe  another  Pair  in  the  fame  manner^  Upon  thefe  Hooks  the  LineS: 
were  hung  by  their  Loops,  fo  as  to  be  in  the  Manner  of  two  Swings^, 
the  lower  Parts  hanging  within  about  two  Feet  of  the  Floor  of  the. 
Room :  Then  the  Boy  was  laid  on  thefe  Lines  with  his  Face  down- 
wards,,  one  of  the  Lines  being  put  under  his  Breaft,  the  other  under 
his  Thighs:  Then  the  Leaf-Brafs.  was  laid  on  a  Stand,  which  was  a. 
round  Board  of  a  Foot  Diameter,  with  white  Paper  palled  on  it,  fup- 
ported  on  a  Pedeftal  of  a  Foot  in  Height,  which  I  often-  made  ufoiof 
in  other  Experiments,  though  not  till  now  mentioned:  Upon  the 
Tube*s  being  rubbed,  and  held  near  his  Feet,  without  touching  them,, 
the  Leaf-Brafs  was  attradled  by  the  Boy’s  Face  with  much  Vigour, 
fo  as  to  rife  to.  the  Height  of  eight,  and  fometimes  ten  Inches.  I  put 
a  great  many  Pieces  on  the  Board  together,  and  almoll  all  of  them 
came  up  together  at  the  fame  Time.  Then  the  Roy  was  laid  with 
his  F^ce  upwards,  and  the  hind  Fart  of  his  Head,  which  had  Ihorc 
Hair  on,  atcradled,  but  not  at  quite  fo  great  a  He%ht  as  his  Face- 
did.  Then  the  Leaf-Brafs  was  placed  under  his  Feet,  his  Shoes  and 
Stockings  being  on,  and  the  Tube  held  near  his  Head,  his  Feet  at- 
trafbed,  but  not  altogether  at  fo  great  a  Height  as  his  Head;  Theni 
ihe  Leaf-Brafs  was  again  laid  under  his  Head,  and  the  Tube  held 
over  k,  but  there- was  then  no  Attradlion,  nor  was  there  any  when 
the  Leaf-Brafs  was  laid  under  his  Feet,  and  the  Tube  held  over  thema. 

April  i\iQ  i6th,  I  repeated  the  Experiment  with  the  Boy,  but  now ’ 
the  Attradlion  was  not  quite  foftrong  as  at  the  firft,  the  Brafs  not 
riling  higher  than  to  about  fix  Inches.  His  Hands  being  ftretched 
nearly  horizontal,  I  placed  a  fmall  Stand  with.  Leaf-Brafs  undereach 
Hand,  and  under  his  Face  the  great  one,  furnifhed  as  the. others; 
when  the  excited  Tube  being  held  near  his  Feet,,  there  was  an  Att 
tradlionr  by  his  Hands  and  Face  at  the  fame  Time.  I  then  gave  him 
the  Top  of  a  Filhing-Rod  to  hold  in  his  Hand;  there  was  a  Ball  of 
Cork.ftuck  on  the  little  End  of  it,  under  which  the  Leaf-Brafs  being 
laid,  and  the  Tube  rubbed  and  held  near  his  Feet,^  the  Ball  attracted 
the  Leaf-Brafs  to  the  Height  of  two  Inches,  and  repelled  it,  and  at- 
tradled  for  feveral  Times  together  with  great  Vigour. 

April  21,.  I  again  repeated  the  Experiment  on  the  Boy ;  and  now  he  ' 
actra^ked  much  ftronger  than  at  the  firll:  The  Leaf-Brafs rofe  to  his. 
Face  at  the  Fleight  of  more  than  twelve  Inches.  Then  I'gave  the 
Boy  to  hold  in  each  Hand  the  Tops  of  two  Filhing-Rods,  with  a  BalP 
ofCork  on  each  of  their  lelTer  Ends;  then  a  fmall  Stand  being  fet 
under  each  Ball,  with  the  LeafBrals  on  it,  the  Tube  being  rubbed' 
-and  held  near  his  Feet,  both  the  Corks attrafted  and  repelled  together 
Itrongly.  The  Length  of  the  Poles  were  each  of  them  about  feven 
Feet.  Then  the  Boy  was  laid  on  his  left  Side,  and  a  Filhing-Rod,  of 
Jjear  twelve  F,eet  in  Length,  given  him' to  hold  with  both  his  Hands, 
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tliere  was  a  fmall  Ball  of  Cork  at  the  End  of  the  Rod,  that  was  an  Inch 
and  three  quarters  Diameter :  Then  all  Things  being  prepared,  the 
Tube  held  near  the  Boy’s  Feet,  the  Cork  Ball  attradled  and  repelled 
the  Leaf-Brafs  with  Force  to  the  Height  of  at  lead  two  Inches. 

Note^  That  when  I  fpeak  of  holding  the  Tube  near  the  Boy’s  Feet, 

I  mean  over  againft  the  Soles  of  his  Feet ;  and  when  near  his  Head,, 
is  to  be  underftood  the  Crown  of  his  Head  for  when  the  Tube  is  held 
above,  or  over  his  Legs,  the  Attradlion  is  not  fo  ftrongly  communi¬ 
cated  to  the  other  Parts  of  his  Body. 

By  thefe  Experiments  we  fee  that  Animals  receive  a  greater 
Quantity  of  Eledlric  Effluvia,  and  that  they  may  be  conveyed  from 
them  feveral  Ways  at  the  fame  Timeto  confiderable  Diftances,  wher¬ 
ever  they  meet  with  a  Paflage  proper  for  their  Conveyance,  and  there 
exert  their  Attracting  Power.  * 

In  thefe  Experiments,  befides  the  large  Stand  abovementioned,  I 
made  ufe  of  two  fmall  ones,  which,  as  I  found  them  very  ufeful,  it 
may  not  be  improper  to  deferibe  them.  The  Tops  of  them  were  three 
Inches  Diameter  ;  they  were  fupported  by  a  Column  of  about  a  Foot 
in  Height,,  their  Bafes  of  about  four  Inches  and  a  half;  They  were 
turned  of  Lignum  vitce^  their  Tops  and  Bafes  made  to  fkrew  on  for 
Convenience  of  Carriage.  Upon  the  Tops  were  pafted  white  Paper. 
When  the  Leaf-Brafs  is  laid  on  any  of  thefe  Stands,  I  find  it  is  attra¬ 
cted  to  a  much  greater  Height  than  when  laid  on  a  Table,  and  atlealt 
three  Times  higher  than  when  laid  on  the  Floor  of  a  Room. 

"June  20,  1  made  the  following  Experiment^  /hewing  that  the  Attraction. 
and  Repulfion  h  as  ftrong^  if  not  fironger^  and  that  the  Effluvia  may 
he  carried  to  great  Lengths^  without  touching  the  Line  by  the  L‘ube, 

There  was  taken  a  Line  of  Packthread  231  Feet  in  Length  ;  it  was 
fupported  on  two  crofs  Lines  of  blue  Silk  *,  the  Diftance  of  thefe  Lines, 
was  near  eighteen  Feet.  About  four  Feet  below  one  of  thefe  Lines^ 
was  put  up  another  Silk  Line  of  the  fame  Colour:  To  this  was  tied  one 
End  of  the  Packthread ;  at  the  other  End  the  Ivory  Ball  hung  ;  the 
Line  was  returned  over  the  crofs  Lines  thirteen  times;  than  the  Leaf- 
Brafs  being  laid  under  the  Ball,  upon  one  of  the  fmall  Stands  and  the 
Tube  excited,  the  Ball  attraCfed  and  repelled  to  the  Height  of  one  of 
it’s  Diameters,  which  was  about  an  Inch  and  a  quarter. 

I  have,  by  feveral  Trials  lately  made,  found  that  rubbing  the  Tube 
and  putting  it  up  between  the  Returns  of  the  Line  in  feveral  Places, 
before  1  go  with  the  Tube  to  the  End  of  the  Line,  much  facilitates,  and 
caufes  the  AttraClion  much  fooner  than  when  one  Stands  with  the  Tube 
and  applies  it  to  the  End  of  the  Line  only. 

Auguft  I,  /Z/ Mr  Wheler’j,  we  made  the  following  Experiments  being 
an  Attempt  to  fee  how  far  the  EleClric  Virtue  be  carried  forward 
in.  a  Line^  without  touching  the  fame,. 
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This  Experiment  was  made  by  carrying  the  Line  out  of  the  Great 
^  Parlour  Window  into  the  Garden,  and  down  thegreat  Field  before 

it.  The  Line  was  fupported  by  fifteen  Pair  of  Poles;  each  Pair  had 
a  Line  of  blue  Silk  tied  from  one  Pole  to  the  other,  the  Length  of 
about  four  Feet,  equal  to  the  Diftance  of  the  two  Poles:  About  ten 
Feet  from  the  Window  there  was  a  Silk  Line  put  up  crofs  the  Room 
upon  which  that  Part  of  the  Line  hung  that  had  the  Ivory  Ball  upon  it. 
Below  the  crofs  Line  of  the  fartheft  Pair  of  Poles  was  placed  another 
crofs  Line,  four  Feet  from  the  Ground,  to  which  was  faftened  the 
other  End  of  the  Communicating  Line,  as  mentioned  in  the  Experi¬ 
ment  above:  Then  the  Leaf-Brafs  and  Tube  being  prepared  as  ufual, 
the  Tube  being  held  over  the  Line  at  feveral  Diftances,  beginning 
towards  that  End  where  the  Ball  hung,  and  fo  proceeding  towards  the 
farther  End  of  the  Line,  the  Leaf-Brafs  was  attradled  at  the  Stations 
not  exceeding  two  or  three  hundred  Feet,  pretty  ftrongly  ;  but  ftill 
grew  weaker  as  we  came  towards  the  farther  End  of  the  Line;  Yet 
even  at  the  End  of  the  Line,  the  Leaf-Brafs  would  be  lifted  by  the 
Ball,  when  the  Tube  touched  the  Line,  whofe  Length  was  886  Feet. 

I  ihouldnow  have  given  fomc  Account  of  the  Difeovery  I  made  the 
laft  Year  concerning  the  Attraction  of  coloured  Bodies,  fhewing  that 
they  attract  more  or  lefs,  according  to  what  Colours  they  are  of, 
though  the  fubftance  be  the  fame,  and  of  equal  Weight  and  Bignefs; 
only  I  lhall  obferve,  that  I  find  the  Red,  Orange  or  Yellow,  attraCt 
at  leafi:  three  or  four  times  ftronger  than  Green,  Blue  or  Purple  :  But 
having  very  lately  found  out  a  new  and  more  accurate  Method  of 
making  thefe  Experiments,  I  mufl:  beg  Leave  to  proceed  farther  with  / 
them,  before  I  communicate  them. 

Coficermng  the  Firfty  In  the  former  Account  of  my  Experiments,  I  deferibed 
the  manner  of  communicating  an  AttraClion  to  a  Bubble  of  foaped 

fafne.  N0422.  Water;  but  I  have  now  found,  that  even  a  Body  of  Water  receives  an 
p-  2Z7.  AttraEilve  Virtue^  and  alfo  a  Repelling  one^  by  applying  the  excited  Tube 
near  it^  after  the  fame  manner  as  folid  Bodies  do.  To  perform  this  Ex¬ 
periment,  I  caufed  a  wooden  Difii  to  be  turned,  with  a  Screw-hole  at 
the  Bottom,  but  not  fo  far  as  to  come  through  the  Wood :  This  was 
ferewed  on  to  the  upper  End  of  one  of  the  Stands  I  have  mentioned  in 
the  other  Experiments,  the  other  Top  being  taken  off  :  The  Difh 
was  about  four  Inches  Diameter,  and  one  Inch  deep.  Then  the 
Stand  was  fet  on  a  Cake  of  Rofin,  or  a  Plate  of  Glafs,  or  the  Brims 
of  a  Drinking-Glafs,  or  of  a  Cylindric  one,  fuch  as  are  ufed  for 
Water  Glaifes.  the  Glafs  mud  be  firfl:  warmed,  then  the  Difh  being 
filled  with  Water,  the  Tube  rubbed,  and  moved  both  under  the  Difh 
and  over  the  Water  three  or  four  times,  without  touching  them.  Af¬ 
ter  it  has  been  excited,  not  only  the  Difh,  but  the  Water  alfo,  becomes 
'EleClrical ;  and  if  a  fmall  Piece  of  Thread,  or  a  narrow  Slip  of  thin 
Paper,  or  a  Piece  of  Sheet-Brafs,  commonly  called  Tinfel,  be  held 
over  the  Water  in  an  horizontal  Pofition,  within  about  an  Inch  or 
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fometinnes  more,  any  of  the  faid  Bodies  will  be  attraded  to  the  Sur¬ 
face  of  the  Water,  and  be  repelled,  but  not  fo  often  as  by  Solids. 
If  a  pendulous  Thread  be  held  at  fome  Diftance  from  the  outfide  of 
the  Dilh,  it  will  be  attradled  and  repelled  by  it  many  times  together 
with  a  very  quick  Motion,  but  not  at  fo  great  a  Diftance  as  when  the 
Difti  is  empty. 

II.  An  Experiment  /hewing^  that  Water  is  attraEied  by  the  Tube^  and  that 
the  AttraPlion  is  attended  with  fever al  remarkable  and  furprifing  Phaeno¬ 
mena. 

This  Experiment  being  to  be  made  with  fmall  Quantities  of  Water, 
I  at  firft  made  ufe  of  fome  of  the  Brafs  Concave  little  Diflies  in  which 
I  formerly  ground  Mifcrofcopes ;  but  have  fince  caufed  to  be  made  a 
more  convenient  Apparatus,  which  confifts  of  a  fmall  Pedeftal  of 
about  four  Inches  and  a  half  long;  the  Bafe  of  Ivory  about  two  Inches 
Diameter.  Upon  the  upper  End,  as  in  the  larger  Stand,  there  is  a 
Screw,  upon  which  is  fcrewcd  on  one  of  the  little  Difhes,  which  are 
made  of  Ivory:  Of  thefe  I  have  feveral  Sizes,  from  three  Quarters 
to  one  Tenth  of  an  Inch  Diameter.  When  any  one  of  thefe  little 
Veffels  is  filled  with  Water,  fo  as  that  it  may  ftand  above  the  Brims 
of  the  Cup,  and  has  acquired  a  Spherical  Surface  (as  it  will  do  in  the 
fmalleft  CupsJ  let  it  be  fet  on  the  Table  with  the  little  Stand  to  which 
it  had  before  beenfcrewed,  or  which  is  better,  upon  the  large  Stand 
mention’d  above,  the  great  Difti  being  taken  off,  and  the  fmall  plain 
Top  fcrewed  on  •,  being  thus  prepared,  let  the  Tube  be  excited,  and 
held  over  the  Water  at  the  Diftance  of  about  an  Inch  or  more.  If 
it  be  a  large  Tube,  there  will  firft  arife  a  little  Mountain  of  Water 
from  the  Top  of  the  Drop,  of  a  conical  Form,  from  the  Vertex  of 
which  there  proceeds  a  Light  (very  vifible  when  the  Experiment  is 
performed  in  a  dark  Room  )  and  a  fnapping  Noife,  almoft  like  that 
when  the  Fingers  are  held  near  the  Tube,  but  not  quite  fo  loud,  and 
of  a  more  flat  Sound:  Upon  this  immediately  the  Mountain,  if  I  may 
fo  call  it,  falls  into  the  reft  of  the  Water,  and  puts  it  into  a  tremulous 
and  waving  Motion.  I  have  now  a  few  Days  fince  repeated  this  Ex¬ 
periment  in  the  Day-time,  where  the  Sun  fhined:  I  perceived  that 
there  were  fmall  Particles  of  Water  thrown  out  of  the  Top  of  the 
Mount,  and  that  fometimes  there  would  arife  a  very  fine  Stream  of 
Water  from  the  Vertex  of  the  Cone,  in  the  manner  of  a  Fountain,  from 
which  there  iflued  a  fine  Stream,  or  Vapour,  whofe  Particles  were  fo 
fmall  as  not  to  be  feen  •,  yet  it  is  certain  that  it  muft  be  fo,  fince  the 
under  Side  of  the  Tube  was  wet,  as  I  found  when  I  came  to  rub  the 
Tube  again  ;  and  I  have  fince  found,  that  though  there  does  not 
always  arife  that  Cylinder  of  Water,  yet  there  is  always  a  Steam  of 
invifible  Particles  thrown  on  the  Tube,  and  fometimes  to  that  Degree 
as  to  be  vifible  on  it,  Whea  fome.  of  the  larger  Cups  are  made  ufe  of 
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tliey  are  to  be  filled  as  high  as  may  be  without  running  over:  The 
Surface  will  be  flat  about  the  middle  Part,  but  when  the  Tube  is  held 
over  it,  the  middle  Part  will  be  deprelTed  into  a  Concave,  and  the 
Parts  towards  the  Edge  be  raifed;  and  when  the  Tube  is  held  over 
againfl:  the  Side  of  the  Water,  the  little  conical  Protuberance  of  Wa* 
ter  ilTues  out  with  its  Axis  horizontally,  and  after  the  crackling  Noife, 
returns  to  the  reft  of  the  Water,  and  fometimes  there  will  be  thrown 
out  of  it  fmall  Particles  of  the  fame,  as  from  the  fmaller  Portions  of 
^Vater  abovementioned. 

The  laft  Experiment  was  repeated  with  hot  Water;  when  the  Wa¬ 
ter  was  attracted  much  ftronger,  and  at  a  much  greater  Diftance: 
The  Steam  arifing  from  the  Vertex  was  in  this  Cafe  vifible,  and  the 
Tube  was  fprinkled  with  large  Drops  of  Water.  I  tried  the  Experi¬ 
ment  in  the  fame  Manner  upon  Quickfilver,  which  was  likewife  raifed 
up ;  but  by  reafon  of  it’s  great  Weight,  not  to  fo  great  an  Height  as 
the  Water:  The  fnapping  Noife  was  louder,  and  lafted  much  longer 
than  in  the  Water. 

Farther  Ex-  4,  Since  my  laft  wherein  I  'gave  an  Account  of  my  Experi- 
perirnents  con-  ments,  fhcwing  Water  will  be  attraded  by  Eledric  Bodies,  and  that 

Eledric  Virtue  communicated  to  it,  fo  as  to  attrad 
/ame.^No^z^.  OHcs,  I  have  been  upon  another  Enquiry ;  Whether  there  might 
p.  285.  not  be  a  Way  found  to  make  this  Property  of  Eledrical  Attradion 
more  permanent  in  Bodies  ?  How  far  I  have  fucceeded  in  this  At¬ 
tempt,  will  appear  by  the  Experiments  I  have  made  on  the  feveral 
Bodies  mentioned  in  the  following  Catalogue ;  and  as  they  were  all 
of  them  prepared  after  the  fame  manner,  excepting  Numb.  18  and 
19,  which  fiiall  be  deferibed  afterwards,  a  general  Defeription  of  the 
Method  of  preparing  and  preferving  them  in  a  State  of  Attradion, 
may  fufficc. 

The  Bodies  on  which  the  Experiments  were  made,  were  Rofin 
both  black  and  white,  Stone-Pitch,  Shell  or  Gum-Lac,  Bees- Wax, 
and  Sulphur.  I  procured  three  Iron  Ladles  of  feveral  Sizes,  in  which 
I  melted  thefe  Subftances,  making  ufe  of  that  which  I  thought  moft 
convenient  for  the  Quantity  I  defigned  to  melt.  When  any  of  thefe 
Bodies  were  melted,  they  were  taken  off  the  Fire,  and  fet  by  in  the 
Ladle  to  cool  and  harden ;  then  it  was  returned  to  the  Fire,  where  it 
remained  till  it  was  melted  about  the  Bottom  and  Sides  of  the  Ladle, 
fo  as  to  be  moveable ;  fo  that  by  inverting  the  Ladle,  it  might  be 
taken  out;  having  the  Form  of  nearly  the  Sedion  of  a  Sphere,  the 
Convex  Surface,  as  alfo  the  Plain  one,  being  naturally  (if!  may  fo 
fay)  polilhed,  excepting  the  Sulphur,  which  cools  without  retaining 
itsPoliffi,  except  when  caft  in  Glafs  Veflels,  as  fhall  be  ffiewed  here¬ 
after.  I  fhall  now  proceed  to  the  Experiments  and  Obfervations  made 
on  thefe  Eledric  Bodies. 

When  any  of  them  were  taken  out  of  the  Ladle,  and  their  Convex 
Surface  hardened,  they  would  not  at  firft  attraft,  'till  the  Heat  was 

abated. 
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•abated,  or  ’till  they  came  to  a  certain  Degree  of  V\^armth,  and  then 
there  was  a  fmali  Attradion  which  Warmth  I  eftimated  to  be  nearly 
that  of  a  Hen’s  Egg  when  juft  laid :  The  Attradion  encreafing  fo, 
as  when  cold,  to  attrad  at  leaft  ten  times  farther  than  at  firft. 

The  manner  of  preferving  them  in  a  State  of  Attradion,  was  by 
wrapping  them  up  in  any  thing  that  would  keep  them  from  the  ex¬ 
ternal  Air*,  as  at  firft  for  the  fmaller  Bodies  I  ufed  white  Paper,  but 
for  the  larger  ones  white  Flannel ;  but  afterwards  found  that  black 
Worfted  Stockings  would  do  as  well.  Being  thus  cloathed,  they 
were  put  into  a  large  Fir  Box,  there  to  remain  kill  1  had  Occafion 
to  make  ufe  of  them. 

The  Cylinder  of  Sulphur,  Numh.  1 8,  was  made  by  melting  the  Sul¬ 
phur,  and  pouring  it  into  a  Cylindric  Glafs  Veflel,  whichhad  tirft  been 
heated,  to  prevent  it’s  cracking.  When  the  Sulphur  was  hardened,  it 
was  fomewhat  lefs  than  the  Glafs ;  fo  that  by  inverting  the  Glafs,  it  came 
out  eafily,  and  had  a  polifhed  Surface  almoft  as  fmooth  as  the  Glafs  in 
which  it  was  caft.  The  large  Cone  of  Sulphur,  JNumh.  19,  was  made 
after  the  fame  manner;  viz.  by  being  caft  in  a  large  Drinking- Glafs. 

I  am  now  to  give  an  Account  of  the  Obfervations  made  on  the 
feveral  Bodies  mentioned  in  the  Catalogue,  but  muft  firft  give  a  De- 
fcription  of  the  Catalogue.  The  firft'  Column  contains  the  Number, 
which  in  a  fmali  Piece  of  Paper  is  fixed  on  each  of  the  feveral  Bodies ; 
the  Name  of  which  is  given  in  the  fecond  Column,  whether  they  are 
lingle  or  compound  Subftances.  The  third  Column  fhews  what 
Weight  they  were  of  when  melted,  in  Ounces  and  Drachms  of  Aver- 
dupois  Weight.  In  the  fourth  Column  you  have  the  Days  of  the 
Month  when  the  Body  was  melted  and  received  it’s  Form,  and  con- 
fequently  when  it  firft  began  to  attradt. 

I  did  for  thirty  Days  continue  to  obferve  every  one  of  thefe  Bodies, 
and  found  that  at  the  End  of  the  faid  Time  they  attracted  as  vigorouQy 
as  at  the  firft  or  fecond  Day,  as  they  do  now  at  the  writing  hereof. 
By  the  Times  mentioned  in  the  Catalogue,  being  fubftradled  from  any 
Time  after,  will  be  fhewn  how  long  any  of  the  Bodies  have  continued, 
their  Attradlive  Virtue ;  by  which  it  will  appear,  that  fome  of  them 
have  not  loft  their  Attradlion  for  more  than  four  Months :  So  that  we 
have  fome  Realbn  to  believe,  that  we  have  now  difeovered  that  there 
is  a  perpetual  attractive  Power  in  all  Eledtric  Bodies,  without  exciting 
by  either  rubbing,  heating,  ^c.  or  any  other  Attrition.  But  this  will 
farther  appear  by  the  Account  I  am  now  to  give  of  the  two  laft  Bodies 
mentioned  in  the  Catalogue.  The  Cone  of  Sulphur,  Numh.  19, 
that  was  caft  in  a  large  Drinking-Glafs,  in  about  two  Hours  after  it 
was  taken  out  of  the  Glafs,  attradled,  and  the  Glafs  attradled  too, 
but  at  a  fmali  Diftance.  Next  Day  the  Sulphur  was  taken  out  of  the 
Glafs,  and  then  it  attradled  ftrongly,  but  there  was  now  no  perceiva¬ 
ble  Attradlion  of  the  Glafs.  Then  the  Cone  of  Sulphur  was  fet  with 
it’s  Bafe  upon  the  Lid  of  the  Fir  Box,  wherein  the  other  Eledlric  Bo- 
VOL.  VI.  Part,  ii.  D  dies 
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dies  lay,  and  the  Glafs  whelmed  over  it.  I  examined  it  every  Day, 
after,  and  ftill  found  it  to  attrad ;  but  finding  the  Place  not  fo  con¬ 
venient,  having  Occafion  to  look  into  the  Box  often,  I  removed  it  to 
the  Table  that  (lands  between  the  two  Windows  of  my  Chamber, 
where  it  has  continued  to  this  Time,  and  whenever  the  Glafs  is  taken 
off,  attrahis  at  near  as  great  a  Diftance  as  the  Sulphur  that  is  clothed 
and  (hut  up  in  the  Box  abovementioned.  And  though  at  firft  there 
was  no  Attraction,  when  the  Glafs  was  taken  off,  yet  I  now  find,  that 
in  fair  Weather  the  Glafs  alfo  attracts,  but  not  at  fo  great  a  Diftance 
as  the  Sulphur,  which  never  fails  to  attract,  let  the  Wind  or  Weather 
be  never  fo  variable,  as  do  all  the  other  Bodies  mentioned  in  the  Ca¬ 
talogue-,  only  in  wet  Weather  the  Attradlions  are  not  made  at  fo  great 
a  Diftance  as  in  fair  Weather. 

Number  20  is  a  Cake  of  Sulphur  that  was  melted  ;  and  as  the  other 
Bodies  have  taken  the  Form  of  a  Convex  Section  of  a  Sphere,  this 
when  cold,  was  laid  with  it’s  flat  Side  downwards,  on  the  fame  Table  with 
the  Cone  of  Sulphur:  They  were  both  placed  fo  near  the  Wall,  as 
to  prevent  the  Sun  fhining  on  them.  This  was,  as  the  Catalogue 
fhews,  on  the  i8th  of  April ;  and,  though  it  had  no  manner  of  Cloth¬ 
ing  or  Covering,  has  attracted  ever  fince.  And  in  this,  as  in  the 
other  Bodies,  the  Attraction  will  be  according  to  the  Weather*,  but 
when  it  attradls  the  ftrongeft,  it  is  not  more  than  the  tenth  Part  of 
what  the  Cone  of  Sulphur,  that  is  covered,  attracts. 

The  manner  of  obferving  thefe  Attractions  is  beft  performed  by 
holding  the  Attracting  Body  in  one  Hand,  and  a  fine  white  Thread 
tied  to  the  End  of  a  Stick,  in  the  other;  by  this  means  far  lefs  De¬ 
grees  of  Attradlion  will  be  perceived,  than  by  making  ufe  of  Leaf- 
Brafs.  When  the  Thread  is  held  at  the  utmoft  Diftance,  it  may  be 
attracted;  the  Motion  of  it  is  at  firft  very  flow,  but  ftill  accelerating 
as  it  approaches  nearer  to  the  attracting  Body. 

I  am  now  on  the  Subject  of  permanent  Attraction  in  Glafs,  than 
in  the  other  Bodies,  but  have  not  yet  compleated  thofe  Experiments, 
meeting  with  more  Interruption  by  the  Weather. 

With  a  fmall  Hand  Air-Pump,  I  have  made  Experiments  on  feveral 
Bodies,  and  find  that  they  will  attract  in  vacuo^  and  that  at  very  near¬ 
ly  the  fame  Diftance  as  in  pleno^  provided  that  the  Experiment  be 
made  in  the  fame  Receiver  filled  with  Air ;  as  will  appear  by  the  fol¬ 
lowing  Experiments. 

There  was  taken  a  hollow  Glafs  Sphere,  of  fomewhat  more  than 
2  i  Inches  Diameter,  being  firft  excited.  It  was  fufpended  by  a  Loop 
of  Silk  that  went  through  a  fmall  Cork,  with  which  the  Hole  in  the 
Glafs  Ball,  by  which  it  was  blown,  was  flopped,  and  by  the  Loop 
fufpended  on  a  fmall  Hook  that  was  fkrewed  on  to  the  Brafs  Wire  that 
came  through  the  Collar  of  Leather  in  the  Brafs- Plate  that  covered  the 
Top  of  the  open  Receiver;  as  in  the  Experiment  of  letting  fall  the 
Guinea  and  Feather  in  vacuo.  Then  the  Ball  was  drawn  up  to  the 
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Top  of  the  Receiver,  and  the  Top  of  the  fmall  Stand,  covered  with 
Paper,  was  laid  on  the  wet  Leather  on  the  Plate  of  the  Pump,  and 
Leaf-Brafs  laid  on  the  fame.  Then  the  Air  was  exhaufted,  when  the 
Glafs  Ball  was  let  down  to  about  an  Inch,  or  fomewhat  more,  to^ 
wards  the  Pieces  of  Leaf-Brafs :  Many  of  them  were  attracted  by  it. 
Then  the  Air  was  let  into  the  Receiver,  and  the  Leaf-Brafs  laid  on 
the  Stand,  the  Ball  being,  as  before,  fufpended,  was  let  down  to 
about  the  fame  Diftance  from  the  Leaf-Brafs  as  before,  and  there 
feemed  to  be  very  little  Difference  in  the  Attradlion. 

I  have  made  the  fame  Experiments  with  Sulphur,  Shell-Lac, 
Rofin,  and  white  Bees-Wax.  Thefe  would  be  attradled  to  the 
Height  of  an  Inch  and  a  half  by  Eftimation ;  and  when  the  Experi¬ 
ment  was  made  with  the  Receiver  full  of  Air,  there  was  very  little,  if 
any  Differance  in  the  Height  of  the  Attraction,  when  there  was  the 
fame  Time  fpent  before  the  Attraction  was  begun  in  ^leno^  as  there 
was  required  to  exhauft  the  Receiver. 


A  C  At! ALOGU E  of  the  fever al  EleCtric  Bodies  mentioned  in  the 

foregoing  Difeourfe, 


N®  Names  of  the  feveral  Bodies. 


1  Fine  black  Rofin 

2  Stone  Pitch  and 


black  Rofin  — 

3  Fine  Rofin  and  Bees-Wax  —  — 

4  Stone  Pitch  -  -  -  - 

5  Stone  Sulphur  - — ^ 

6  Shell-Lac - — .  — .  _ 

7  Fine  black  Rofin  _ _  _  _ 

8  Bees-Wax  and  Rofin  -  — •  — 

9  Rofin  4  partSy  and  Gum-Lac  i  part 

10  Sulphur  -  -  - -  - - 

1 1  Stone  Pitch  - -  -  -  - 


12  Black  Rofin 

13  White  Rofin 

14  Gum-Lac 

15  Gum-Lac  and  black  Rofin  ana 

16  Gum-Lac  A,part$^  Rofin  \  part 

17  Shell-Lac,  fine  black  Rofin  ana 

18  A  Cylinder  of  Stone  Sulphur  - 

19  A  large  Cone  of  Stone  Sulphur 

20  A  Cake  of  Sulphur 


Weight. 

5  3 

2 
2 

2 

I 

3 

10 
10 

9 

10 

18 

10 

23 

7 

■  II 

9 

17 

28 

19 

30 

11 


o 

2 

1 

7 
6 

o 

4 

o 

o 

o 

12 

O 

12 

14 

12 

8 

4 

4 

o 

4 


Months.  Days. 

January  3 1 
January  3 1 
February  1 
February  i 
February  4 
February  i  q 
February  1 1 
February  1 2 
February  1 2 
February  15 
February  i5 
February  23 
February  25 
February  26 
February  2S 
February  28 
March  2 
March  20 
March  29 
April  29 


D  2 


IV.  Cylindro 
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A  new  Baro¬ 
meter  j  by 
Dan.  Gab. 
Fahrenheit. 

K  R.  S.  N« 
3^’5'  P-  179- 


I. 


Ohfervatlons 
cf  an  extraor¬ 
dinary  Height 
cf  the  Barome¬ 
ter,  by  Mr 
George  Gra¬ 
ham,  F.  R.S. 
N®.  369.  p. 


'7.2'y. 


A  Profcfal  for 
meajuring  the 
Height  of 
Places,  by 
help  of  Mr  Pa- 
trick’j  Baro¬ 
meter,  in 
which  the 
Scale  is  great- 
/y  inlarged,  by: 
Edm.  Halley, 
L.  X.  D, 
Jfr.  Reg. 

F.  R.  S.  N®. 
366,  p.  1 16. 


New  B A RO METER,  See. 

IV.  Cylindro  AB  annedlitur  tubus  BC,  cui  additur  globulus  oblongUJ 
CD,  &  huic  tubulus  gracillimo  foramine  praeditus  DE.  Cylindrus 
liquore  quodam,  qui  calorem  aquae  ebullientis  perferre  poteft,  re¬ 
plebitur.  In  tubulo  BC,  gradus  caloris  in  aere  obvii  menfurabuntur 
ope  fcalae  affixse  b  c.  Si  autem  thermometrum  hocce  aqute  bullienti 
imponatur,  liquor  thermometri  non  folum  globulum  CD  implebit, 
fed  etiam  ufque  ad  terminos  varios  tubuli  DE  affurget,  fecundum 
gradum  caloris,  quem  aqua  tempore  experimenti  a  gravitate  atmof- 
phaerte  aequi  fi  tura  eft.  Ita,  Ii,  exempli  gratia,  tempore  experimenti 
altitudo  mercurii  in  barometro  fit  28  pollicum  Londinenfium,  liquor 
in  hocce  thermometro  attinget  infimum  locum  in  tubulo  DE;  Si 
vero  gravitas  atmofphaerse  sequipolleat  altitudini  mercurii  triginta  & 
unius  pollicum,  liquor  a  calore  aquse  ebullientis  ufque  ad  locum  fu- 
premum  tubuli  DE  attolletur,  termini  varii  autem  caloris  aquae 
ebullientis  non  gradibus,  fed  illorum  loco  numeris  digitorum,  quibus 
altitudo  mercurii  in  barometris  vulgo  menfuratur,  ope  nempe  fcalas 
additas  d  e  denotabuntur. 

V.  Upon  ’Thurfday  the  21  ft  of  December  1721,  obferving  the  Ba¬ 
rometer  much  higher  than  ufual ;  that  Evening,  between  Seven  and 
Eight  a  Clock,  I  fill’d  a  Tube  with  very  clean  Quick-filver,  and 
found  the  Height  a  little  to  exceed  30,7  i-  Inches.  By  Eight  the 
next  Morning,  a  Wheel-Barometer,  which  hung  in  the  fame  Room, 
had  rifen  One  tenth  of  an  Inch  higher  than  it  was  the  Night  before, 
when  the  Experiment  was  made  ;  at  Ten  a  Clock,  One  fifth  of  an  Inch 
more:  At  which  Time  it  was  at  the  higheft,  being  a  little  above 
30,8  i  Inches  v  for  about  Twelve  at  Noon  it.  was  fenfibly  lower,  and 
continued  falling  all  the  reft  of  the  Day. 

When  the  lower  End  of  the  Tube  was  firft  immers’d  in  the  Ciftern, 
the  Quick-filver  for  fome  Time  adher’d  to  the  Crown  of  the  Glals,. 
but  upon  fhaking,  it  fell  to  the  Height  abovemention’d. 

VI.  Since  Torricelli  firft  found  the  Mercury  in  an  inverted  Tube  was^ 
in  cequilibrio  with  the  whole  Column  of  Air  that  was  over  it ;  and  that 
the  Weight  of  the  incumbent  Column  was  various,  according  to  the' 
different  Difpofitions  of  the  Air,  in  refpect  of  ferene  fair,  Weather, 
and  of  rainy,  windy,  or  other  wife  tempeftuous  Weather:  there  have 
been  feveral  Attempts  and  Contrivances  to  make  the  minute  Varia¬ 
tions  thereof  more  fenfible.  And  firft  the  Wheel- Barometer  was 
thought  of,  which  certainly  fhews  thefe  Variations  with  great  ex- 
a<5lnefs,  but  is  only  proper  for  a  fixt  ftation,  and  not  eafy  to  be  removed  y 
which  Circumftance  is  required  for  the  principal  ufe  to  which  this  In- 
ftrument  is  applicable  and  for  which  I  would  recommend  it. 

The  next  Thought  for  this  purpofe  was  that  of  Mr  deferibed 
in  PhiLTranf,  184,  who  returning  the  Tube  of  the  Barometer, 
as  an  inverted  Syphon,  made  a  large  dilatation  in  the  afeending  leg; 
thereof,  wherein  the  Mercury  afeended,  as  it’s  Altitude  in  the  other 
pajt  thereof  abated,  and  c  contra^  ov^r  this  h^  drew  out  a  narrow 
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Glafs  Cane,  which  he  filled  with  a  tinged  Spirit,  and  which  being  about 
fifteen  times  lighter  than  Mercury ^  would  afcend  about  15  times  as 
much  as  the  Mercury  in  the  Barometer  fell.  This,  befides  that  the 
Spirit  would  dilate  and  contradi  itfelf  with  Heat  and  Cold,  had  the  in¬ 
convenience  of  the  former,  not  to  be  eafily  removed  without  great 
danger  of  diforder  and  breaking,  by  reafon  of  the  fmallnefs  of  the 
Tube  in  which  the  Spirit  was  to  rife  and  fall. 

This  was  fucceeded  by  Dr  Hookas  Marine  Barometer,  made  of  two 
Thermometers,  the  one  the  common  feal’d  weather  Glafs,  having  no 
communication  with  the  outward  Adr,  wherein  the  temper  as  to  heat 
and  cold  was  fhewn  by  the  fwelling  or  fiirinking  of  the  included  Spirit  v 
the  other  the  old  Thermometer  made  with  an  inverted  Bolt-head,  in 
whofe  globular  Parc  was  included  Air  fomewhat  rarer  than  the  am¬ 
bient,  fo  as  to  make  the  Liquor  which  was  to  rife  and  fall  in  the  (hank 
of  the  Bolt-head,  always  to  (land  above  the  flirface  of  the  Stagnum^ 
into  which  it’s  end  was  immerfed.  This  fiiew’d  the  heat  of  the  Air 
by  it’s  own  dilatation  5  but  at  the  fame  time,  the  different  prefTure 
of  the  Atmofphere  mixed  with  it,  fo’that  the  graduation  of  thefe  two- 
Thermometers  be  adjufted  to  any  given  Height  of  the  Mercury^  they 
would  at  all  times  when  the  Mercury  was  at  that  Height,  both  fliew 
the  fame  degree  of  Heat :  But  at  other  times  when  the  weight  of  the 
Air  was  different,  that  difference  would  fhew  itfelf  by  the  difagree- 
ment  of  the  degree  of  Heat  fhewed  by  them.  This  will  he  better 
underftood  from  N°  269,  of  Tranfa^ions,  wherein  I  have  def- 
cribed  this  Inftrument  at  large.  This,  tho’  of  admirable  ufe  at  Sea, 
to  give  timely  notice  of  approaching  bad  Weather,  labours  under  the 
Obje(fi;ion  that  it  fuppofes  the  Concave  of  theTubesof  the  Thermome¬ 
ters  to  be  Cylinders,  or  of  equal  Diameters  throughout;  and  alfo  that: 
on  account  of  Pleat  and  Cold  the  Air  and  Spirit  have  a  proportional 
Dilatation  and  Contrac5lion ;  the  firft  of  which  I  take  to  be  very  hard 
to  be  found  in  ordinary  Glafs-Canes,  and  the  other  I  fear  ftill  wants, 
to  be  made  out  by  authentic  Experiments. 

The  laft  contrivance  for  this  purpofe  is  that  of  Mr  Patrick^  who 
fiiles  himfelf  the  "Torricellian  Operator^  by  filling  a  fmall  Glafs- Cane 
about  five  foot-long,  and  fomewhat,  but  as  little  as  may  be,  tapering; 
upwards  toward  the  clofe  end  of  the  Cane;  then  inverting  it, 
without  a  ftagnant  Ciftern  of  Mcrcur'j^  fo  much  of  the  Mercur'^  as  ex^ 
ceeds  the  Length  of  the  Column  the  Atmofphere  can  then  fupport, 
will  drop  off,  and  leave  it’s  length  equal  to  the  then  prefent  Height 
of  the  common  Barometer:  now  when  the  Barometer  rifes,  this 
length  in  the  Cane  becomes  greater  by  the  Mercury"^  being  preft 
up  into  the  upper  and  narrower  Part  of  the  Tube;  and  when  it  falls,, 
on  the  contrary,  it  fettles  down  into  the  wider  part  thereof,  and  be;* 
comes  Ihorter,  being  always  the  fame  in  quantity.  By  this  means,, 
as  the  Angle  of  the  Concave  Cone  of  Glafs,  of  which  this  Tube-con- 
fifls,  is  fmaller,  the  different  Situation  of  the  M-crcury^  will,  upon? 
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tlie  Alteration  of  the  Air’s  prefTure  be  nicely  fhewn  by  very  large  and 
diilincl  Divifions. 

Now  the  Ufe  to  which  I  would  apply  this  contrivance  of  the  Baro¬ 
meter,  is  to  meafureby  it  the  different  Levels  of  Places  too  remote  to 
be  come  at  by  the  ordinary  Infbruments  for  levelling,  with  the  certainty 
one  would  defire.  For  this  purpofe  let  there  be  provided  two  fmali 
Glafs'Canes,  as  near  as  can  be  fimilar,  growing  very  little  taper  or 
fmaller  at  the  clofed  end,  fo  that  being  inverted,  the  Mercury  may 
be  fufpended  in  them  at  the  Height  it  ought  to  have  at  the  time  of 
the  Experiment.  Let  that  Height  be  duly  noted,  and  then  afeending 
the  Monument,  or  fome  fuch  Edifice  where  the  Afcent  may  be  exadlly 
meafured,  let  the  Scales  annexed  be  divided  into  parts  by  the  defeent 
of  the  Mercury  at  every  ten  feet,  in  both  the  pendent  Barometers, 
which  I  conceive  may  be  fo  chofen  as  to  make  the  Divifions  very 
diftindl  and  fenfible.  Thefe  thus  prepared,  when  it  is  defired  to 
take  the  Level  of  two  diftant  places,  let  one  of  them  be  placed  in  the 
lower  place,  at  the  time  when  the  Mercury  has  the  fame  Height  as 
when  they  were  firft  inverted  and  graduated;  and  let  the  other  be 
carried  to  the  higher  place,  where  it  will  be  found  to  ftand  at  that  di- 
vifion  which  anfwers  the  Elevation  of  that  place  above  the  other,  the 
which  had  before  been  found  by  meafure  in  afeending  the  Monument, 
Thus  may  90  foot  Afcent,  which  makes  but  one  tenth  of  an  Inch  of 
Mercury,  be  reprefented  by  two  or  three  Inches,  or  a  fpace  capable 
of  being  divided  into  90  parts:  whereas,  if  the  diflance  of  the  tv/o 
places  be  20  Miles,  a  Minute  of  a  Degree  is  equal  to  above  30  foot; 
and  by  the  ufual  Sights,  whether  Telefcope  or  otherwife  of  your  water 
Levels,  I  fear  it  will  be  very  hard  to  convey  a  true  Level  without  a 
greater  Error  than  one  Minute  in  the  whole.  This  Propofal  I  hum¬ 
bly  fubmit  to  the  Examination  of  this  Honourable  Society. 

VII.  The  Height  of  Mountains,  and  their  Elevation  above  th® 
Level  of  the  Sea,  hath  been  at  all  Times  thought  worthy  the  Atten¬ 
tion  of  inquifitive  Philofophers.  We  find  in  Pliny  *,  that  Diccearchus, 
one  of  the  old  Geographers,  a  Difciple  of  Arifiotle,  and,  as  Pliny 
himfelf  ftiles  him,  a  Man  of  great  Learning,  had  by  particular  Or¬ 
der  of  fome  Princes  meafured  the  Heights  of  feveral  Mountains, 
and  that  the  higheft  of  them,  Mount  Pelius  in  nejfalia,  was  found  by 
his  Obfervations  1250  Paces  high  perpendicularly.  Cleomedes  alfo,  a 
Grecian  Aftronomer  and  Geographer,  who  lived  fome  time  before  our 
Saviour’s  Nativity,  afierts  "f,  that  the  higheft  Mountain  cannot  be 
above  15  Stadia,  or  9375  Roman  Feet  high. 

But  Plutarch  ||  fixes  the  perpendicular  Height  of  the  higheft  Moun¬ 
tains,  as  alfo  the  greateft  Depth  of  the  Sea,  only  to  10  Stadia,  or 
6250  Roman  Feet.  It  will  appear  by  the  Sequel  of  this  Paper,  that 
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the  Height  of  Mountains,  as  determined  by  thefe  early  Writers,  doth 
not  fo  very  much  deviate  from  Truth,  as  one  would  be  apt  to  fufped: 
from  the  infant  State  of  Arcs  and  Sciences  in  thofe  Times.  Particu¬ 
larly  the  15  Stadia  of  Cleomedes^  which  make  out  9375  Roman^  or 
10,214  P^n’i  Feet,  will  be  found  by  the  following  Obfervations  to 
come  very  near  the  Height  of  the  Mountains  of  Swijfferland^  which, 
although  the  higheft  of  Europe^  do  not  rife  above  10,000  Paris  Feet 
above  the  Level  of  the  Sea ;  and  it  may  feem  furprizing,  that  fub- 
fequent  Writers,  even  fuch  as  were  otherwife  deeply  {kill’d  in  mathe¬ 
matical  Learning,  have  run  them  up  to  an  extravagant,  and  altoge¬ 
ther  unnatural  Height. 

Ac  firll,  it  is  not  improbable,  they  went  only  upon  bare  Conjecftures ; 
but  afterwards,  when  Geometry  came  to  be  more  and  more  improved. 
Quadrants,  Semicircles,  and  other  Geometrical  Inftruments  were 
call’d  in  Ufe,  by  the  Means  of  which,  and  by  a  Trigonometrical  Cal¬ 
culation,  the  Heights  of  Places  could  be  determined  in  a  more  fatis- 
fadfory  Manner.  And  yet,  however  true  the  Principles  be,  upon 
which  this  Method  is  founded,  however  nice  the  Inftruments,  and 
however  curious  the  Obferver,  the  Method  itfelf  muft  be  owned,  and 
hath  been  found  by  undoubted  Experiments,  to  fall  far  fhort  of  that 
Accuracy,  which  it  feems  to  promife  ;  and  the  more  confiderable  the 
Heights  are,  the  more  uncertain  it  will  be.  For,  in  the  firft  Place, 
as  the  State  of  the  Air  is  very  different  in  different  Seafons  and  diffe¬ 
rent  Weather,  it’s  Refracftion*  alfo  becomes  thereby  greatly  altered, 
which  occafions  the  Tops  of  Mountains  to  appear  higher  at  fome 
Times  than  they  do  at  others,  and  at  all  Times  higher  than  they 
adtually  are.  But  befides,  there  is  another  Inconveniency,  of  which 
whoever  is  acquainted  with  the  true  State  of  mountainous  Countries, 
muft  needs  be  fenfible,  and  that  is  the  extream  Difficulty  of  meeting 
at  the  Bottom  of  high  Mountains  with  Plains  large  enough  for  a  pro¬ 
per  horizontal  Stand,  or  Bafis,  to  fuch  a  Triangle,  as  an  accurate  and 
knowing  Obferver  would  think  fatisfadlory  to  determine  a  confidera¬ 
ble  Height,  making  even  proper  Allowances  for  the  Air’s  Refrac¬ 
tion. 

Among  the  many  Improvements  in  Natural  Philofophy,  which  are 
owing  to  the  Torricellian  Tube,  one  of  the  moft  confiderable  Inven¬ 
tions  of  the  laft  Century,  it  hath  been  thereby  enriched  with  a  new 
Method  of  meafuring  the  refpedfive  Heights  of  Places,  and  their  E- 
levation  above  the  Level  of  the  Sea  *,  a  Method,  which,  although  it 
muft  be  owned,  that  it  hath  not  as  yet,  and  perhaps,  confidering 
the  Jnconftancy  of  the  Air,  hardly  ever  will  be  brought  to  an  abfolute 
Degree  of  Certainty,  is  yet  in  many  Refpeefts  preferable  to  the  Tri¬ 
gonometrical  one,  as  it  hath  alfo  been  found  by  Experience  to  come 
nearer  the  Truth,  and  leads  us,  by  a  new  and  fingular  Scale,  from 
the  very  Horizon  of  the  Sea  to  the  Tops  of  the  higheft  Mountains, 
a  Diftance  faF  beyond  the  Reach  of  Geometrical  Inftruments.  This 
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new  Method  is  grounded  .upon  that  that  eflential  Quality  of  the  Air^ 
it’s  Gravity  or  l^reflure.  As  the  Column  of  Mercury  in  the  Barome¬ 
ter  is  counterpoiled  by  a  Column  of  Air  of  equal  Weight,  fo  what¬ 
ever  Caules  will  make  the  Air  heavier  or  lighter,  it’s  Prelfure  will  be 
thereby  increafed,  or  lelTened,  and  confcquently  the  Mercury  rife 
or  fall.  Again  the  Air  is  more  or  lefs  condenfed,  or  expanded,  in 
Proportion  to  the  Weight,  or  Force,  which  prefTesit:  Hence  it  is, 
that  in  England^  Holland,  the  maritime  Provinces  of  France,  and  m 
general  all  thofe  Countries  which  border  upon  the  Sea,  the  Mercury 
Ifands  higheft,  that  the  higher  you  remove  from  the  Sea  into  the 
midland  Countries,  the  lower  the  Mercury  will  defeend,  becaufe  the 
Air  alfo  becomes  more  rarified  and  lighter,  and  that  upon  the  Tops 
of  the  highefl-  Mountains  it  falls  lowefl-,  and  thefe  Heights  of  the 
Mercury  in  dilferent  Places  are  reciprocally,  as  the  Expanfions  of  the 
Air.  From  thefe  Principles,  fupported  by  a  competent  Number  of 
Obfervations,  it  hath  been  attempted  by  feveral  learned  Men,  to  de¬ 
rive  proper  Tables,  whereby  the  Height  of  any  Place  may  be  deter¬ 
mined,  if  the  Height  of  the  Barometer  be  given,  or  the  Height  of 
the  Barometer  determined  from  the  given  Altitude  of  the  Place,  and 
likewife  the  Expanfions  of  the  Air  fettled,  as  they  anfwer  to  every 
Inch,  or  Part  of  an  Inch,  in  the  Barometer. 

M,  Mariotte,  a  celebrated  Member  of  the  Royal  Academy  of  Sciences 
at  Paris,  was  one  of  the  fir  ft  that  laid  down  certain  Rules  for  the 
Conftrudlion  of  fuch  Tables,  as  might  ferve  to  determine  both  the* 
Elevation  of  Places  above  the  Level  of  the  Sea  from  given  Altitudes  of 
Mercury,  and  the  Heights  of  the  Air,  anfwering  to  every  Line  of 
Mercury  in  the  Barometer,  from  28 where  the  Mercury  was  fup- 
pofed  to  ftand  at  a  Medium  near  the  Sea.  The  Principles  he  went 
upon,  and  the  Method  he  followed,  he  difeourfed  of  at  large,  in  his 
Second  Ejfay  de  la  Nature  de  I*  Air ^ 

Sometime  after,  in  1686,  Dr  Halley  went  about  another  Calcula¬ 
tion,  which  he  derived  partly  from  Principles  agreeing  with  thofe  of 
M.  Mariotte,  partly  from  the  fpecifick  Weight  of  Air  and  Mercury, 
which  were  found  by  Experiments  to  be  as  i  to  10,800;  Air  being 
to  Water  as  i  to  800,  and  Water  to  Mercury  as  i  to  13  h,  or  very 
near  it.  If  fo,  as  the  Column  of  Mercury  in  the  Barometer  is  coun- 
terpoifed  by  a  Column  of  Air  of  equal  Weight,  a  Cylinder  of  Air  of 
10,800  Inches  or  900  Feet  will  be  equal  to  one  Inch  of  Mercury,  and 
90  Feet  to  ro  of  an  Inch,  or  75  to  A  Part  of  it.  The  Height  of  the 
Air,  as  it  anfwers  to  one  Inch  of  Mercury,  being  thus  determined, 
and  the  Expanfions  of  the  Air  being  reciprocally  as  the  Heights  of 
Mercury,  Dr  Halley,  by  the  Help  of  the  Hyperbola  and  its  Afymp- 
cotes,  calculated  two  Tables,  one  fhewing  the  Altitude  to  given 
Heights  of  Mercury,  the  other  the  Heights  of  Mercury  at  given 
Altitudes.  Thefe  Tables,  the  firft  that  ever  were  calculated,  to¬ 
gether  with  the  Doftor’s  whole  Method  of  proceeding,  and  an  in¬ 
genious 
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genious  Attempt  of  his  to  difcover  the  true  Reafon  of  the  Rife  and 
Pall  of  Mercury  upon  Change  of  Weather,  were  printed  in  the  Fhu 
lofophical  ^ranfa^iojts  and  the  Tables  themfelves  were  very  lately 
re-printed,  with  fome  Obfervations  upon  them,  by  Dr  Befaguliers  f. 

In  the  Year  1703»  when  the  Meridian  Tine,  fir  ft  begun  by 
Picard  m  1669,  afterwards  continued  in  1683,  was  farther  purfued, 
feveral  Obfervations  of  this  Kind  were  made,  and  the  Heights  of  feveral 
confiderable  Mountains,  particularly  in  the  Southern  Parts  of  France^ 
determined  as  well  by  Trigonometrical  as  Barometrical  Obfervations. 
Monfieur  Cajfmi  the  Younger  took  that  Opportunity  to  compare  thefc 
Obfervations  with  the  Rules  laid  down  by  M.  Mariotte  H,  in  order  to 
one  which,  and  conformable  to  the  faid  Rules,  he  calculated  twoTables, 
Ihewing  the  Height  of  the  Atmofphere,  as  it  anfwers  to  every  Line 
of  Mercury  in  the  Barometer,  the  other  determining  the  Height  of 
the  Atmofphere  above  the  Level  of  the  Sea  at  given  Altitudes  of 
Mercury.  But  having  afterwards,  upon  Comparifon,  found  that  the 
Obfervations  made  in  1703,  did  not  in  the  main  agree  with  the  Rules 
of  M,  Mariotte^^  and  that  the  Heights  of  Places,  as  they  appeared  by 
thofe  Obfervations,  exceeded,  generally fpeaking,  the  Numbers  re- 
fulting  from  the  Tables  made  by  him  according  to  the  faid  Rules, 
he  thought  it  neceftary  to  calculate  two  new  ones,  wherein  indeed  the 
Refults  are  confiderably  greater  than  in  the  Tables  framed  according 
to  the  Rules  of  M.  Mariotte ;  infomuch,  that  for  Inftance,  a  Place, 
where  the  Mercury  falls  to  22  Inches,  rifes  above  the  Level  of  the 
Sea,  according  10  Mariotte,  852  Toifes,  or  5112  P^n'jFeet;  and, 
according  to  Cajfmi,  1158  Toifes,  or  6948  Feet,  which  makes  a  Dif- 
ference  of  1 836  Paris  Feet,  or  306  Toifes.  Dr  Befaguliers,  in  his  Dif- 
fertation  concerning  the  Figure  of  the  Earth  hath  already  fhewn 
how  far  the  Obfervations  made  by  the  Gentlemen,  that  drew  the  Me¬ 
ridian  a-crofs  the  Kingdom  of  France,  differ  from  each  other -/  info- 
much,  that  there  are  not  two  in  nine,  where  the  Number  of  Toifes, 
faid  to  correfpond  to  the  Heights  of  the  Barometer,  agree  together  ; 
and  that  confequently  the  Heights  of  Mountains,  as  determined  by 
thefe  Obfervations,  are  little  to  be  depended  on. 

My  Father,  Dr  J,  J,  Scheuchzer,  in  his  Journies  over  the  Moun¬ 
tains  of  Swijferland,  at  they  were  more  particularly  calculated  foL  the 
Improvement  of  Natural  Philofophy  in  it’s  feveral  Branches,  negleft- 
ed  no  Opportunity,  along  with  his  other  Obfervations,  to  make  fuch 
Experiments  with  the  Barometer,  as  might  ferve  to  illuftrate  the 
Qualities  of  the  Air,  to  fettle  the  refpedive  Heights  of  Places,  and 
particularly  to  ftiew,  how  much  our  Mountains  rife,  as  well  above  the 
Level  of  the  Sea,  as  above  other  neighbouring  Mountains  in  France, 
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Spain^  &c.  Many  of  thefe  Obfervations  are  fcattered  up  and 
down  in  his  Writings,  particularly  his  Itinera  Alpina^  and  the  feveral 
Parts  of  his  Natural  Htftory  of  Swifferland^  which  laft  Work  was  pub- 
Jifhed  in  High  German,  It  would  be  too  tedious  to  mention  all  the 
Experiments  he  made  at  different  Times,  and  upon  different  Moun¬ 
tains.  But  my  Defign  in  this  Paper  requires  me  to  be  particular  in 
one,  which  for  the  Height  meafured  both  with  the  Line  and  Barome¬ 
ter  is,  I  believe,  the  moft  confiderable  that  ever  was  made,  and 
which  enabled  him  more  particularly  to  examine  the  two  Tables  made 
by  Caffini  the  Younger,  according  to  the  Rules  of  M,  Mariotte^  an'd 
the  Obfervations  made  by  him  and  others,  when  the  Meridian  Line 
was  perfedled  in  1703. 

This  curious  Experiment  was  made  in  the  Year  1709,  at  Pfeffers^ 
a  celebrated  Mineral  Water  in  the  County  of  SarganSy  at  the  Bottom 
and  Top  of  a  Mountain,  which  rifes  from  a  fmall  Brook,  called  the 
I’aminna^  to  the  Height  of  714  Paris  Feet,  as  appeared  by  letting  a 
Line  drop  down  perpendicularly  from  a  Tree  at  Top,  full  to  the  Bot¬ 
tom.  At  the  Bottom  of  this  Mountain,  near  the  Taminna^  the  Mer¬ 
cury  was  by  repeated  Experiments  obferved  at  25'^,  91  and  at 
the  Top  it  defcended  to  24^^,  ii  fo  that  it  fell  juft  10  Lines,  for 
714  Feet,  which  gives  about  71  Paris  Feet  for  a  Line,  if  the  Heights 
anfwering  to  every  Line  were  fuppofed  to  be  equal. 

I  muft  here  once  for  all  defire  the  Reader  to  take  Notice,  that  I 
have  made  ufe  in  this  Paper  of  Paris  Meafure,  namely,  of  Toifes  (^) 
Feet  Inches  and  Lines  Every  Toife  is  reckoned  at  fix 

Foot,  the  Foot  is  divided  into  twelve  Inches,  and  the  Inch  into  twelve 
Lines. 

The  Heights  of  the  Barometer  at  the  Bottom  and  Top  of  the  Moun¬ 
tain  being  thus  given,  the  Height  of  it  fiiould  be,  according  to  M, 
Mariotte^  1 1 6®,  o',  8 1 1 or  696  Feet,  8**,  which 

falls  17^,  3",  i'",  fiiort  of  the  true  Height,  and  according  to  Caffmi 
^53^  3'»  tl^at  is,  921  Paris  Feet,  8'',  which  exceeds  the  true 
Height  by  207  ParisFttt^  8  Inches ;  whereby  it  appears,  that  the  Table 
made  according  to  the  Rules  of  Mariotte  is  much  preferable  to  that 
of  Caffmi  the  Younger.  The  fame  was  likewife  confirmed  by  another 
Experiment  made  in  June  1715,  upon  the  Steeple  of  our  Cathedral  at 
Zurich,  At  the  Foot  of  the  Steeple  the  Barometer  ftood  at  26^^, 
and  at  the  Top  at  26^^,  and  the  Height  of  the  Steeple  was 

found  by  the  Line  of  241  Paris  Feet,  4  Inches,  which  gives  very  near 
69  Paris  Feet  for  one  Line,  According  to  the  Table  of  Marioite^  the 
Height  of  the  Steeple  fhould  have  been  of  237  Paris  Feet,  according 
to  Caffniy  265,  and  according  to  the  new  Calculation  (of  which  by 
and  by)  made  purfiiant  to  the  Experiments  above,  it  comes  to  243^, 
16'/,  2'/',  or  about  two  Foot  more  than  the  true  Height. 

It  appearing  by  the  Experiments  made  at  Pf effer Sy  that  from  25'^, 
ql^'/the  Barometer  defeends  to  24",  that  is,  juft  10  Lines, 
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for  the  Height  of  714  Feet,  and  the  Expanfions  of  the  Air  being  re¬ 
ciprocally  as  the  Heights  of  Mercury,  my  Uncle,  Dr  John  Scheuch- 
zer^  undertook,  purfuant  to  thefe  Principles,  and  the  Properties  of 
the  Hyperbola,  to  calculate  a  new  Table,  after  the  following  Me¬ 
thod. 


As  the  Difference  Is  to  Foot,  So  the  Difference 


of  the  Logarithms 
of  the  two  given 
Heights  of  the  Ba¬ 
rometer  9 
and  24''  I  that 
is  3091  and  299  t, 
or 


of  the  Logarithms 
of  the  Height  of 
Mercury  near  the 
Sea,  281’  i’”  to 
any  leffer  Height, 
asforInftance28/^ 
o’”,  that  is  337 
—336,  or 


To  the  Height  of 
the  Atmofphere 
above  the  Level 
of  the  Sea,  as  it 
anfwers  to  one 
Line  of  Mercury, 
is 


^28  —  898 
142717 


7H 


loii  —  1008 

12906  64’,  6”,  9”? 


Thus  the  Height  of  the  Atmofphere  at  28”  appears  to  be  of  10^, 

A-\  6”,  9’”,  but,  according  to  Mariotte^  it  is  only  of  10°,  3’,  or 
63  Feet,  and  Cajfmi  fuppofes  it  only  at  10^,  or  60  Feet. 

In  like  Manner  the  Height  of  the  Atmofphere,  from  28”,  o”^ 
to  27”,  ii’”  is  found  to  be  64’,  9”,  2’”.  According  to  the  fame 
Rule  half  the  Height  of  the  Atmofphere,  that  is,  the  Height  of  the 
Place,  where  the  Mercury  in  the  Barometer  would  defcend  to  14  In¬ 
ches,  appears  to  be,  15060’,  3”,  o’”,  or  2510®,  o’,  3”,  o’”. 

Still  upon  the  fame  Principle  the  Mercury  will  defcend  to  one  Line 
at  the  Height  of  133,397  Paris  Feet  above  the  Level  of  the  Sea, 
which  makes  22,232  Toifes,  5  Feet,  or  ii  Paris  Miles  (at  2000 
Toifes  the  Mile)  232  Toifes,  5  Foot.  But  as  in  order  to  determine 
the  whole  Height  of  the  Atmofphere,  the  Logarithm  of  i’”  ought  to 
be  deducted  from  the  Logarithm  01*336’”  or  28”  o’”,  and  as  that 
Logarithm  is  00000,  it  follows  from  thence,  that  beyond  the  Place, 
where  the  Mercury  would  defcend  to  i’”,  the  Air  is  expanded  into 
an  Indefinite  Space. 

VIII.  In  a  former  Paper,  I  took  Notice  that  Dicaearchus  found  Remarks  on 
Mount  Pelius  in  "Thejfalia^  to  be  1250  Paces  high,  which  make  6250  the  Height  of 
Roman^  or  6822  Paris  Feet,  a  Height  which  we  may  well  pronounce  'fountains  m 
too  great  even  for  the  abfolute  Height  of  Mount  Pelius^  I  mean  it’s 
Rife  above  the  Level  of  the  Sea.  Conformable  to  the  Determination  swiilerland  u 
of  DiceearchuSy  I  mentioned,  that  Plutarch  fixes  the  Height  of  the  particular,  by 
higheft  Mountains,  and  the  greateft  Depth  of  the  Sea  to  10  Stadia, 
and  Cleomedes  affirms,  that  they  cannot  exceed  16  Stadia.  The  cele-  ' 

braced  Galikus  de  Galikis  is  one  of  the  moft  modeft  among  the  modern 

E  2  Writers 
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Writers  on  this  Head :  For  he  fays,  ^  that  the  higheft  Mountains  -  dO’ 
not  rlie  above  a  Mile,  or  8  Stadia,  or  5000  old  Roman  Vefpafian  Feet,, 
which  make  5458  Paris  Feet  above  the  Level  of  the  Sea,  which  we 
fhall  find  by  and  by  to  agree  pretty  well  with  fome  of  the  higheft 
Mountains  \n  France ^  and  may  conjedlure  to  do  fo  with  thofe  in  Ital^o, 
Kepler  went  rather  too  far  'f  when  he  affignedthe  Mountains  of  Rhcetia 
(thought  the  higheft  in  Swtjjerland)  a  Height  of  26  Stadia,  or  loooa 
old,  Roman  Vefpafian  feet,  which  make  109 r6  Paris  Feet.  The  O- 
pinioiis  of  fome  other  Antienc  and  Modern  Geographers  and  Mathe¬ 
maticians,  will  appear  better  by  the  Table  annexed.. 

A  fable  /hewing  the  Height  of  Mountains  according  to  fever al  Antient.  and 

Modern  Writers» 

Strabo  {Lib»  If.  Geog.)  fays^  that  the  higheft 
Mountain,  called  by  him  Petra  Sogdiana, 
is  of  -  --  --  -- . 

Sererim  (AiAXII.  in  Genefin  )  determines  the  7 
higheft  Mountains  to-----.j 
Leo  Bapt,  Albertus  {Architect»  Lib.  X.  Cap.  i.)  to 
Ajh.  Kircher,  (Ars  magn.  luc..  £2?  umbr.  P.  IL  7 
Probl.  5.  j  brings  them  to  -  -  -  -  ^  J 
Framond.  {Lib.  I.  Meteor.  Cap.  2.  Art.  i.)  - 

aibertus  de  magnete.  L.  IV.  C.  i.  -  -  -  -  . 

P/i«y  {Lib.  Hi.  Cap.  Ixiv.)  according  to  the  1 
Explanation  of  Fortunius  Licetus  (de  Luncs  > 

Luce  fubobfcur a.  Lib.  ll,  p,  >^06.)  to  -  -  J 

RiccioluSy  G^eophr.  {Lib,  VI.J  is  of  Opinion,  in 
Purfuanceof  what  he  imagines  to  have  de-, 
monftrated  of  the  Mountains  Athos  and 
Caucafusy  thatpoflibly  there  may  be  Moun¬ 
tains  of 

No^^r,  in  pppofition.  to  this  Table,  wheiein  the  Heights  muft 
needs,  upon  firft  View,  appear  romantic  and  unnatural,  kt  us  con- 
Men  the  Height  offuch  Mountains,  as  have  been  meafured,  either  • 
by  Trigonometrical  or  Barometrical  Qbfervations 
In  Engknd;  the  Height  of  Snowdon-hill,  one  of 'the  higheft  Moun- 
t^ns  m  Wales,  was  meafured  Trigonometrically,  by  Mr  y.  Cafwell  of ' 
Oseford,  and  found  to  beof  1240  Yards,  or  3720-£«|/ii»  Feet,  which 
f  At  the  Top  of  this  Mountain,  the  Mercury 

fubfided  to  25  6HI,  which  being  reduced  to  Paw  Meafure,  mako 

rlf  If'  of  the  Place  where 

the  Mercury  fubfides  to  24M.  is,  according  to  Mamiu,-  of  544 

Optic,  p.  12,9,  135.  &  Ep.:{om.,Afironoin.. 

Toifes^, 


Sta¬ 

Old  Rm 

Paris 

dia. 

Vefpafian 

Feet. 

Feet. 

30 

18750 

20468 

32 

20000 

21832 

2  2=^500 . 

23661 

43 

26875 

29337  ' 

64 

40000 

43664 

,128 

80000 

87328  - 

400 

250000 

272900  . 

512 

320000 

349312- 

,v  * 

t 
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Toifes,  two  Foot,  or  3266  Foot  above  the  Level  of  the  Sea,  according 
to  Cajftniy  676  Toifes,  or  4056  Feet,  and  according  to  my  Uncle’s 
Calculation  559®  2\  or  33^6^,  fo  that  Mariotte  comes  222  Feet 
ihort  of  it’s  Height,  as  it  was  determined  Trigonometrically,  Dr 
Scheuchzer  but  132*,  but  Caffini  exceeds  this  Height  by  568  Feet, 
which  confirms  again,  as  I  have  fhewn  in  a  former  Paper,  that  the 
Mariottian  Table  is  preferable  to  that  of  Caffini,  though  pretended  to. 
have  been  corredted  upon  the  former,  and  that  that  of  Dr  Scheuchzer 
is  an  Improvement  upon  both.  According  to  the  Obfervations  made 
by  Dr  Halley,  May  26,  1697,  the  Mercury  flood  at  the  Top  of 
Snowdon-hill,  ar  26**  Englijh,  which,  if  reduced  as  above,  would 
give  the  Height  of  the  Mountain  fomething  lefs. 

In  France,  when  the  Meridian  Line,  firfl  begun  in  1669,  was 
continued  in  1703^  the  Heights  of  feveral  Mountains,  particularly  in 
the  South  of  France,  were  determined  Trigonometrically  by  the 
Members  of  the  Royal  Academy  of  Sciences :  And  I  find  up  and  down, 
in  their  Memoirs,  the  Heights  of  the  following. 

Height  in 
Toifes.  Feet. 

Mont  Clairet  m  Provence - - 277  or  1662 

La  Majfane  in  Roujfillon  ■  '  v""  '  '  ■■■■  — -  397  —  23.82 

The  fame  according  to  another  Obfervation  — —  40B  —  2448 

Bugaracb  a  Mountain  in  Languedoc  .  ■  * - 648  —  3888 

9  " 

Mountains  in  Auvergne.- 

485® 

5028- 
5106 
5118' 

590^^ 

6i8oi 

In  the  County' of  Avignon: 

Le  Mont  Ventoux  .  . . .  1036'—  6216:' 

Pyrenean  Mountains.^. 

S,  Barthelemy  dans  le paix  de  foix  ...-n— .  - ;  ii3^  — ;  yi\o 

La  Montague  du  Moujfet  >  ■  '  -  - -  1258  —  7548. 

Le  Canigou  -  — . .  . .  . . — - 1440  —  8.640. 

Before  I  proceed  farther,  I  mufl  beg  Leave  ta  obferve, ,  that  the. 
Heights  of  thefe  Mountains,  in  the  maim,  feem  rather  too  great,. 
This  indeed  is  eafily  accounted  for,  as  they  were  meafured  by  Tri^?- 
gonometrical  Obfervations,  which  willi  as  I  have  taken  Notice  above;,., 

beeaufe: 


Le  Puy  de  ILomme,  near  ClermonP 

La  Courlande  -  - - - 

La  Cofte  — — -  i.i.ii».  .■  . . 

Le  Puy  de  Violent  . 

Le  Cantal  —  .  . . . . 

Le  Mont  d'  or - - — 


-  810 
838 
851 

853 

984 

1030 
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becaufe  of  the  Refradbion  of  the  Air,  give  the  Heights  greater  than 
they  actually  are.  But  what  confirms  it  dill  more,  is,  that  according 
to  the'  Tables  above,  the  Numbers  which  anfwer  to  the  Heights  of 
the  Mercury,  as  they  were  obferved  at  the  Top  of  fome  of  thofc 
Mountains,  are  confiderably  lefs,  and  that  even  Monf.  CaJ/im*s  own 
Numbers,  which  yet  we  have  by  fome  undoubted  Experiments  fiiewn 
to  be  too  great,  fall  often  fiiort.  It  will  be  enough  to  mention  two 
or  three  Inftances  At  the  Tower  of  Majfane  in  Ronjftllon^  the  Mer¬ 
cury  ftood  at  25**  5''',  and  the  Height  of  that  Place  was  determined 

Trigonometrically,  of  ■  '  . .  . — ■  -  397  Toifes. 

Now  25^^  5^/^  anfwer  according  Mariotte^  to  -  342  o 

According  to  Caffmi^  -  -  -  -  392  4 

According  to  Dr  Scheuchzer  -  — —  — ^  3  50  o 


At  the  Top  of  the  Mountain  called  la  Cojie  in  Auvergne^  the  Mer¬ 
cury  ftood,  0^,  9,  1700,  at  23''  4''',  and  the  Height  of  this  Moun¬ 
tain  was  determined  Trigonometrically  of  -  -851® 

Now  23^' 4'/^  anfwer  according  to  -}  644^ 


Mariotte^  to 


826 

661 


5 

I 


Cajfini 

Dr  Scheuchzer 

The  Difference  is  ftill  more  confidera- 
ble  with  Regard  to  the  high  Moun¬ 
tain  Mont  d*Or  in  Auvergne^  the 
Height  whereof  was  determined' 

Trigonometrically  to 
At  the  Top  of  this  Mountain  the  Mercury  fell,  according  to  an 
Obfervation  made  by  F,  Sehajlien  ^ruchet^  June  8,  1705,  to  iiff 
which  anfwer  according  to 


1040  Toifes, 


Mariotte,  to 
CaJJini  to  — 
Dr  Scheuchzer 


f332®  I 
diff.  J  1 14 


5 
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I  come  now  to  the  Mountains  of  Swtjferland,  The  Barometrical 
Obfervations  made  by  my  Father  upon  feveral  of  the  higheft  will 
convince  us,  that  they  rife  aloft,  above  all  the  neighbouring  ones  in 
France^  S^ain,  Italy,  and  Germany »  And  that  it  muft  be  fo  appears 
farther,  becaufe  from  their  elevated  Tops,  they  difpenfe  their  Waters 
to  all  the  European  Kingdoms  and  Provinces  around  them.  Nay,  I 
doubt  not,  but  that  they  may  vye  in  Height  with  the  moft  confidera- 
ble  Mountains  in  any  other  Part  of  the  known  Globe.  Swijferland  it 
felf,  I  mean  it’s  Valleys  and  lower  Parts,  as  they  are  confiderably  re¬ 
mote  from  the  Sea,  rife  alfo  in  Proportion  above  the  Level  of  it.  *Tis 
true,  the  Afcent  thither  is  but  gradual,  in  Proportion  to  the  Remote- 

nefs. 
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nefs.  At  Zurich^  for  Inftance,  which  lies  towards  the  Northern  Bor¬ 
ders  Swijferland^  the  mean  Height  of  the  Barometer  hath  been  ob- 
ferved  of  26''  5'/',  which  give  the  Elevation  of  that  Town,  above 
the  Level  of  the  Sea,  according  to  Mariotte,  205  Toifes,  4  Foot,  or 
1234',  according  to  Dr  210®  4',  or  1264',  and  accord¬ 

ing  to  Cajfint^  221^  4',  or  1330^  This  Town  isdiftant  from  the 
Mouth  of  the  Rhine^  which  is  the  neareft  Part  of  the  Ocean,  at  leaft 
375  Englijh  Miles,  or  an  hundred  marine  French  Leagues,  and  from 
Genoa  which  is  neareft  upon  the  Mediterranean,  225  E7igUJh  Miles, 
or  62  French  marine  Leagues.  So  that  going  down  from  Zurich  North¬ 
wards  towards  the  Sea,  the  Defcent,  or  Fall,  is  but  fomething  more 
than  1 2  Foot,  for  a  marine  League  of  France^  if  we  fuppofe  a  ftreight 
Line  to  be  drawn  from  Zurich  to  the  Sea-fhore  in  Holland but  it  is 
much  greater  going  Southward  towards  the  Mediterranean,  where  it 
comes  at  leaft  to  20  Foot  for  one  League.  Nay,  if  we  confider  that 
the  higheft  Mountains  of  Swijferland  lie  almoft  diredlly  between  Zurich 
and  the  Mediterranean  Shores,  we  muft  allow  fo  much  more  in  Pro¬ 
portion,  as  thofe  Mountains  are  elevated  above  the  Horizon  of  Zurich^ 
and  how  great  and  fudden  this  Elevation  be,  will  appear  by  the  fol¬ 
lowing  Obfervations. 

At  Ennen  Sewen  gen  Aweren  in  the  Afcent  of  the  high  Mountain 
Fresher g^  in  the  Canton  of  Glarusy  which  lies  South  Eaft  of  Zurich^  the 
Mercury  was obferved  Sept,  it,  1710,  at  23^^  lo^^^  which  gives  the 
Height  of  that  Place  above  the  Level  of  the  Sea,  according  to 

Mariotte  -  - -  -  —  - -  5^9^  2^or  34^^^ 

Dr  Scheuchzer  - - —  - - -  584  4  —  35^^ 

Cajfmi  - -  -  —  - . —  -  7^^  3  —  4^75 

Upon  Scherf^  one  of  the  Branches  of  the  Frejherg^  the  Mercury  fell 
Sept,  12,  1710,  to  21^/ 8^/',  which  gives  the  Height  of  that  Part  of 
the  Mountain  according  to  -  -  - 

Alariotte  ■  - - - - -  -  906°  or  5437^ 

Scheuchzer  "  — —  931  2  or  5588 

Cajfmi  - - -  - - 1247  4  or  7486 


Still  higher  upon  Blattenjiock^  another  Part,  of  the  fame  Mountain, 
th’e  Mercury  fell  on  the  fame  Day  to  21 6^^^,  which  anfwer  accord¬ 
ing  to 

Mariotte,  to  - -  -  - —  933"^  2'  or  5600^ 

Dr  Scheuchzer  — '  ■■■—>..  — -  959  2  or  575^ 

Cajfmi  - - —  — —  1293  3  or  7761 


Hence  from  Zurich  to  the  Blattenflock  near  the  Top  of  the  Freyherg^ 
there  is,  in  lefs  than  three  Days  Journey,  a  Rife  of  4366  Feet,  ac¬ 
cording  to  and  4492,  according  to  Dr  Scheuchzer,  that  is, 

more 
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more  than  three  times  the  Elevation  of  Zurich  above  the  Level  of  the 
Sea. 

At  Guppen  oh  Schwanden,  in  the  fame  Canton  of  Glarus^  the  Mer¬ 
cury  was  obferved,  Auguji  1705,  at  23'/ 4^//,  which  give,  accord¬ 
ing  to 

Mariotte  -  -  -  -  -  —  644^  i'  or  3865' 

Dr  Scheuchzer  -  -  -  ; -  —  661  5  or  3971 

(J  omit  giving  the  Numbers  according  to  the  Tables  of  Mr  CaJJini, 
having  already  fhewn,  that  they  are  too  great)  The  Height  of  this 
Mountain  is  nearly  the  fame  with  the  celebrated  Puy  de  Domine^  where 
Monf.  obferved  the  Mercury,  Sept,  19,  1648,  at  23'/  2'//. 

Upon  Joch^  a  high  Mountain  in  the  Territory  of  Engeiberg^  where 
it  confines  upon  the  Canton  of  Bern,^  full  South  Zurich^  the  Mercury 
flood,  June  23,  1706,  at  21^'  4'/^,  which  gives  the  Height  of  that 
Mountain  according  to 


Mariotte  -  -  -  -  -  961®  o^  or  576^ 

Dr  Scheuchzer^  -  -  -  -  -  987  4  or  5926 

This  Mountain,  though  very  high,  is  far  from  being  the  higheft 
in  that  Neighbourhood,  for  next  to  it  there  rifes  another  called  the 
^itlijberg,,  covered  with  everlafting  Snow,  which  we  may,  upon  a 
moderate  Computation,  pronounce  at  leafl;  1000  Foot  higher  than  the 
Top  of  the  Joch^  and  confequently  one  of  the  higheft  in  the  Country, 
Upon  the  Avicula^  by  the  Italians  called  Monte  del*  Uccello^  and  by 
fome  S.  Bernhardts  Mountain,  from  a  Chapel  built  in  Honour  of 
that  Saint,  a  high  Mountain  in  Rhcetia^  towards  Italy,,  the  Mercury 
was  obferved,  July  30,  1707,  at  22^/  which  give  according  to 


Mariotte  - — 
Dr  Scheuchzer 


707^  5'  or  4247/ 

727  3  4365 


This  Height  muft  be  underftood  only  of  that  Part  of  the  Moun¬ 
tain  which  k  paired  over  by  Travellers,  the  Mountain  itfelf  rifing 
confiderably  above  it,  and  the  Adula^  or  of  Strabo^  Geog, 

Lib.  HI.  of  which  the  Avicula  is  only  a  Part,  being  ftill  higher.  The 
Rhenus  pofterior^  or  Hinter  Rhein^  and  the  Moufs,,  which  at  laft  lofes 
itfelf  in  the  *Tefm,,  near  Bellenzone^  not  mUch  above  the  Entry  of  the 
^efm  into  the  Lake  of  Locarno,,  arife  upon  this  Mountain. 

At  Santa  Maria,  upon  the  Luckmannier  Berg,,  by  fome  S.  Barnabf% 
Mountain,  which  is  likewife  a  Branch  of.the  Adula,  the  Mercury 
flood,  Aug,  9,  1725,  as  upon  the  Avicula,  at  22^'  which 

ihews  the  Height  of  thefe  two  Places  to  be  equal. 

In  the  Alp  San  Porta,  near  the  Source  of  the  Hinter  Rhein,  Rhenus 
pojlerior ,  five  Hours  and  a  half  from  Speluga,  Splugen  in  Rhcetia,  the 
Mercury  was  obferved,  July  29,  1707,  at  'iij  4'^^,  where  itftood 

likewife 
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likewife  upon  the  above-mentioned  Mountain  Joch^  whither  the 
Reader  is  referred  for  the  Height  of  this  Alp.  Ac  Splugen  itfelf,  the 
Mercury  flood  the  fame  Morning  early,  at  4^^^,  which  give  the 
Elevation  of  Splugen  according  to  Mariotte  644^  H  or  3865,  and 
according  to  Dr  Scheuchzer,  661^  5/  or  3971'.  So  that  the  Fall  of 
the  Rhine  from  the  Alp  aforefaid  to  Splugen^  in  five  Flours  and  a 
half,  comes,  according  to  Mariotte^  to  1901,  and  according  to 
'Dr  Scheuchzer^  to  1955  P^rii  Feet  perpendicular. 

At  the  Capuchins^  upon  the  high  Mountain  S.  Gothard^  a  celebra- 
ted  PafTage  out  of  Swijferland  into  Italy^  the  Mercury  flood,  June  30, 
1705,  at  22'/  o,  which  gives  the  Pdeight  of  that  PafTage,  which 
with  Regard  to  the  higheft  Tops  of  S.  Gothard^  lies  but  as  it  were  at 
the  Foot  of  a  high  Mountain,  according  to  Mariotte  852*^,  or  5112', 
and  according  to  Dr  Scheuchzer^  875^  5',  or  5255',  above  the  Level 
of  the  Sea. 

Upon  the  Furca^  a  high  Mountain  between  the  Urferen  ^hal^  Ur-- 
/aria  'Fallis^  and  the  upper  Vallefia,  and  one  of  the  Branches  of  the 
S.  Gothardy  the  Height  of  the  Mercury  in  the  Barometer  was  obferved, 
7^}h  3L  U07j  2iff  which  give  the  Height  of  this  Moun¬ 
tain  above  the  Level  of  the  Sea,  according  to  Mariotte^  947 or 
5683^,  and  according  to  Dr  Scheuchzer^  973^  3^  or  5841.  Near  this 
Mountain  there  are  others,  which  cannot  be  lefs  than  800  or  900  Foot 
higher. 

Thcfe  Mountains,  I  mean  the  Avicula^  the  Luckmannier  Berg^  the 
S.  Gothard^  and  the  Furca^  together  with  the  Grimfula^  the  Crifpalt^ 
the  Sempronier^  or  Sempronius  Mons^  the  Adula^  and  a  Chain  of  others, 
are  the  LepontieB  Alpes  of  Pliny  *  and  the  Summed  Alpes  of  Cedfar  -f. 
They  begin  in  the  upper  Vallefta^  traverfe  the  Canton  of  (7n,  and  fo 
run  on  Eaflwards,  a-crofs  the  Country  of  the  Grifons^  towards  Tirol, 
Their  greateft  Height  above  the  Level  of  the  Sea,-  may  be  fixed  in 
round  Numbers  to  7500,  or  8000  Paris  Feet. 

Gemmius  Mons^  the  Gemmi^  is  a  very  high  and  fteep  Mountain  in 
Vallefia,  over  which  there^  is  a  PafTage,  but  only  in  Summer-time, 
from  the  Fruttinger  Valley^  in  the  Canton  of  Bern^  to  the  Mineral 
Waters  at  Leiik  in  Vallefia,  The  Defcent,  on  the  South-fide  of  this 
Mountain,  is  fteep  and  frightful,  even  to  the  Afpedt,  beyond  what 
can  be  imagined,  being  a  narrow  Path,  cut  on  the  Side  of  almoft 
perpendicular  Precipices,  fometimes  with  trembling  wooden  Bridges, 
or  Planks  over  the  Clefts  in  the  Mountain,  and  here  and  there  fup- 
ported  with  low  Walls.  Having  been  geometrically  meafured,  it 
was  found  of  loiio  Feet  in  Length,  or  rather  Height,  it’s  many 
Windings  and  Turnings  included.  At  a  fmall  Cottage,  called  Zur 
Dauben^  a  poor  refting  Place  for  weary  Travellers,  being  the  higheft 

*  Lib.  iii,  cap.  xx.  f  De  Bello  Gallico,  lib.  iii. 

•  k 
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Part  of  the  Mountain  which  is  paffable,  the  Mercury  fubfided  Jul^  r',' 
1709,  to  21'^  3'//  which  gives  the  Height  of  that  Place,  according  to 


Mariolte  - -  -  -  974^  5^  or  5849^ 

AndDv  Scheuchzer  ■  ■  '  — joo2  o  or  6012 

■Not  far  from  this  Cottage,  is  a  fmall  mountainous  Lake,  called 
the  Dauben  Sea,  or  the  Pidgeons  Lake,  encompafled  on  all  Sides  with 
high  Mountains,  the  Tops  whereof,  for  their  Sceepnefs,  it  would  be 
impollible  to  reach.  At  Kandeljlag,  the  lirft  Village  in  the  Frut linger 
Valle'j,  in  the  Territory  of  Bern,  going  up  to  the  Gemmi,  the  Mer¬ 
cury  rofe  on  the  fame  Day  to  24'^  2^'^,  which  give  according  to 


Mariolte  .  ■ .  '  ■  — —  — . —  - —  520^  or  3121^ 

Dr  Scheuchzer  - -  ■  .  534  i  or  3205 

And  at  Mullenen,  at  the  Foot  of  the  Gemmi,  it  flood  at  25^  7^'', 
which  anfwer  according  to 

Mariolte -  ~  -  —  — —  ■ — - ■■  318^  5/  or  1913^ 

Dv  Scheuchzer  -  ■  .  *—  — —  327  o  or  1962 


On  the  other  Side  of  the  Gemmi,  at  Leiick,  a  celebrated  Place  for 
it*s  Mineral  Waters,  the  Mercury  was  obferved  July  2,  and  July  5, 
1709,  at  23''  9^//,  which  anfwers  according  to  Mariolte,  to  581^«  4', 
or  3490',  and  according  to  Dr  Scheuchzer,  to  597®  3',  or  3585^ 
So  that  the  Cottage  Zur  Dauben,  rifes  above  Leiick,  according  to 


Marion  e^ 

Dr  Scheuchzer 


Alrove  Mullenen,  in  the  Fruiinger  Valley,  according  to 

Mariolte  ■■■■.■.  —  . . . .  - -  .. 

Dr  Scheuchzer  ■ .  n,,,...,— , ,  . — 


2359' 

2427 


3936* 

4050 


And  the  perpendicular  Height  of  the  Gemmi,  above  the  Level  of  the 
Sea,  confiderably  exceeds  6000  Paris  Feet. 

But  high  above  ail  the  Mountains  of  Swijferland  rifes  the  Stella,  Piz 
Stall,  a  deep  Mountain  in  the  Schamfer  Valley,  in  Rhcelia,  or  the 
Grifons,  the  Height  whereof  was  by  my  Uncle  Dr  John  Scheuchzer, 
by  fome  Obfcrvations  made  in  the  Year  1709,  determined  to  9585 
Paris  Feet,  above  the  Level  of  the  Sea,  according  to  his  own  Calcu¬ 
lation,  or  9441  according  to  Mariolte,  and  12196  according  to  Cajfmi 
A  Height,  which  the  Rupicaprce,  or  Shamoys  themfelves  fcarce  ven¬ 
ture  to  afcend.  And  *tis  to  thefe  only,  and  the  like  Heights  the  fol¬ 
lowing  Verfes  of  Silius  Italicus  ought  to  be  applied; 

•  .  Cunifa 
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CunEla  gelu^  cand(iue  cetermm  grandine  te£ia^ 

Atque  cevi  glaciem  cohibent^:  riget  ardua  montis 
jEtherei  facies^  furgentique  obvia  Phcebo 
Duratas  nefcit  flammis  mollire  Pruinas, 

Nullufn  ver  ufquam^  nullique  ceftatis  honores^ 

Sola  jugis  habitat  diris ^  fedefque  tuetur 
Perpetuas  deformis  h^ems — — 

^  The  Mountains  are  much  more  abrupt,  and  fleep,  and  the  Preci¬ 
pices  greater  to  the  South,  than  to  the  North,  and  Weftwards  than 
Eaftwards.  Many  Inftances  of  this  might  be  given  in  particular 
Mountains  in  SwiJJ'erland^  as  the  Gemmi^  the  Mons  frabius^  and  fo  forth  ; 
but  it  is  alfo  evidently  true  with  Regard  to  the  whole.  Thofe  are  the 
higheft  Mountains,  which  feparate  Vallefla^  the  Canton  of  Uri^  and 
the  feveral  I.eagues  of  the  Grifons^  from  Savoy ^  Piemont^  and  the  Tirol^ 
which  lie  to  the  South,  or  South-Eaft.  Thofe  very  Countries  are, 
as  it  were,  one  continued  Set  of  high  Mountains,  quite  to  the  MedL 
terranean  Sea^  and  the  like  Structure  feems  to  be  continued  farther  on 
into  that  Sea  itfelf.  The  Pyrenean  Mountains  alfo  are  but  a  Conti¬ 
nuation  of  that  vaft  Chain,  which  begins  in  the  Leponties  AlpeSy  or  the 
Mountains  in  the  upper  Valleflay  the  Canton  of  Uri  and  Rhcetiay  and 
from  thence  fpreads  itfelf  chiefly  Weft  and  South,  On  the  contrary 
to  the  Eaft  and  North  they  break  off  by  Degrees  into  gentle  Plains, 
which  appears  evidently  by  the  vaft  Tradls  of  Ground,  which  the 
Rhine  for  Inftance,  and  the  Danube  compafs,  before  they  lofe  them- 
felves,  the  one  into  the  German  Ocean,  the  other  into  the  black  Sea, 
whereas  iht  Rhofney  on  the  other  Side,  quickly,  and  a  with  proportion- 
able  Velocity,  reaches  the  Mediterranean,  The  fame  Obfervation, 
with  Regard  to  the  abrupt  Steepnefs  of  Mountains  to  the  South  and 
Weft,  holds  true  in  other  Parts  of  Europe^  remarkably  in  England 
and  Norway,  more  or  lefs  in  other  Countries.  And  fo  far  as  our 
Maps,  and  the  Accounts  of  Travellers  go,  the  fame  Thing  is  obfer- 
vable  in  other  Parts  of  the  World,  but  moft  evidently  in  the  high 
Mountains  of  Peru  and  Chili  in  South  America,  which  terminate  very 
•abruptly  Weftwards  into  iht  Pacifick  Sea,  but  gradually  decline  to 
the  Eaft  into  immenfc  Plains,  watered  by  fome  of  the  moft  confide- 
rable  Rivers  in  the  known  World,  particularly  the  River  of  Amazons, 
and  the  Rio  della  Plata,  which  arife  in  the  faid  Mountains. 

To  conclude,  from  what  hath  been  hitherto  faid,  it  appears  evi¬ 
dently,  that  the  Mountains  of  Swifferland  are  the  higheft  of  Europe, 
they  are  alfo  the  great  Store-houfe,  whence  all  the  Countries  around 
them  are  fupplied  with  Water ;  conformable  to  what  the  learned  Loritus 
Glareanus  hath  long  fince  elegantly  expreflTed  in  the  following  Verfes. 

Praierea  caput  Europes  hanc  effe  probabunt : 
uEternis  Alpes  nivibus,  juga  Olympica,  quorum 

F  2  Porgitur 
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Porgttur  in  cesium  caput ^  fuh  ‘Tartara  venter : 

Et  quod  ad  Auroram^  Boream^  Solemque  cadentem 

Flumina  perpetuo  non  deficientia  curfu 

Parturit^  illa  volant  &  in  omnia  membra  redundant^ 

Ad  Zephyrum  &  Libyen  Rhodanus^  Rhenana  furentem 
Unda  citat  Boream^  gelidus  rotat  Ifter  ad  Eurum 
Dirus  aquas^  Getico  novus  Hofpes  &  advena  Ponto. 

Afialios  fileo  quos  Italia  accipit  amneis 
Alpibus  a  noftris^  queeque  alto  d  vertice  montes 
Agmina  difparibus  fundunt  latiffima  Suitis. 

• 

Obfervations  IX.  Being  curious  to  learn  by  Obfervations,  how  far  the  Mercury 
concerning  the  wili  defcend  in  the  Tube  at  any  given  Elevation,  for  which  there  is 
Height  of  the  fufhQient  Opportunity  hereabouts,  I  propofed  to  take  the  Altitude  of 
^ifennt^kk-  higheft  Hills  ;  but,  when  we  attempted  it,  we  found  our 

nations  above  Obfervations  fo  difturbed  by  Refradtions,  that  we  cou’d  come  to  no 
the  Surface  of  Certainty.  Having  meafur’d  one  Hill  of  a  confiderable  Height,  in  a 

obferved  the  Mercury  at  the  Bottom  and  at  the  Top, 
No.  found,  according  to  that  Eftimation,  that  about  90  Feet,  or  up- 

308.  wards,  were  required  to  make  the  Mercury  fall  one  Tenth  of  an 

Inchj  but  coming  afterwards  to  repeat  the  Experiment  on  a  cloudy 
Day,  when  the  Air  was  fomewhat  grofs  and  hazy,  we  found  the 
fmall  Angles  fomuch  augmented  by  Refradlion,  as  to  make  the  Hill 
much  higher  than  before,  tho’  they  were  taken  carefully  with  very 
good  Inftruments,  both  at  that  Time  and  before.  I  afterwards  fre¬ 
quently  obferved  at  home,  by  pointing  the  Quadrant  to  the  Tops  of 
fome  of  our  neighbouring  Mountains,  that  they  would  appear  higher 
in  the  Morning  before  Sun-rife,  and  alfo  late  in  the  Evening,  than  at 
Noon,  in  a  clear  Day,  by  feveral  Minutes:  Particularly,  one  Morn¬ 
ing  in  December  laft,  when  the  Vapours  lay  condens’d  in  the  Vallies, 
and  the  Air  above  was  very  pure,  the  Top  of  a  Mountain,  at  fomc 
Diftance  from  hence,  appear’d  more  elevated,  by  above  30  Minutes, 
than  it  had  done  in  the  Beginning  of  September  about  Noon,  on  a 
very  clear  Day.  From  whence  it  appears,  that  the  Refradlion  is  at 
•fome  times  greater  than  at  others;  but  probably  ’tis  always  very  con¬ 
fiderable,  and,  as  there  is  no  certain  Rule  to  make  Allowance  for*  it, 
it  feems  likely,  that  all  Obfervations  made  on  very  high  Hills,  efpe- 
cially  when  view’d  at  a  Didance,  and  under  fmall  Angles,  as  they 
commonly  are,  are  uncertain,  and  fcarce  to  be  depended  on,  gene- 
ally  erring  in  making  the  Heights  greater  than  they  really  are. 

I  then  proceeded  to  obferve,  as  near  as  I  was  able,  the  Alteration 
of  the  Mercury  in  fome  fmaller  perpendicular  Elevations,  which  we 
could  meafure  with  a  Line,  and  aUb  on  the  Tops  of  fome  Hills  of  a 
moderate  Height,  whofe  Altitude  we  could  obferve  mod  commo- 
dioufly,  and,  by  taking  the  Angles  large,  avoid  the  Danger  of  any 
confiderable  Refradlion., 

I  At 
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At  the  Bottom  of  the  Tower  of  Halifax  Church,  .the  Mercury  flood 
at  29  Inch.  78  Dec.  At  the  Top  it  fubfided  to  29.  66.  The  Height 
of  the  Place,  where  the  Obfervation  was  made,  was  found  to  be  102 
Feet. 

At  the  Bottom  of  a  Coal-Mine,  near  this  Place,  the  Mercury  flood 
at  29.  48.  At  the  Top,  it  fell  to  29.  32.  The  Depth  of  the  Mine, 
being  meafured,  was  found  to  be  140  Feet. 

At  the  Bottom  of  another  Mine,  the  Mercury  was  obferved  to 
(land  at  29.  50.  At  the  Top,  it  fell  to  29.  23.  The  Depth  of  this 
Mine  was  236  Feet. 

At  the  Foot  of  a  fmall  Hill,  whofe  Height  we  cou*d  meafure  very 
exa6lly,  the  Mercury  flood  at  29.  81.  At  the  Top  it  fell  to  29,  45, 
,The  Height  of  the  Hill  was  312  Feet. 

At  the  Bottom  of  Halifax  Hill,  commonly  called  the  Bank,  the 
Mercury  was  obferved  to  fland  at  30.  00.  At  the  Top,  it  fell  to  29. 
41.  The  Height  of  this  Hill  was  found  to  be  507  Feet. 

Our  Mathematicians  demonflrate,  that  the  Denfity  of  the  Air 
,decreafes  in  a  Geometrical  Progreflion,  as  the  Elevation  encreafes 
in  an  Arithmetical  one,  and  confequently,  that  the  Logarithms  of 
the  Denfities  are  as  the  Elevations  reciprocally.  But  the  Weight 
of  the  Air  being  as  its  Denfity,  and  the  Height  of  the  Mercury.- in 
the  Barometer  being  always  proportional  to  the  Air’s  Weight,  it 
follows,  that  the  Logarithms  of  the  Heights  of  the  Mercury  arc, 
reciprocally,  as  the  Elevation's  :  Whence  having  found  by  Obfer¬ 
vation,  what  Elevation  is  requir’d  to  make  the  Mercury  ftand  at  any/ 
given  Height,  it  will  be  eafy  to  determine,  how  much  is  requifite- 
to  reduce  it  to  any  other  Height  propos’d.  If  we  make  30  In¬ 
ches  the  Standard  Height  of  the  Mercury,  equal  to  Unity,  and 
fuppofe  an  Elevation  of  85  Feet  be  requir’d  to  make  it  fall  one* 
Tenth  of  an  Inch  from  that  Height,  as  by  thefe  Obfervations  it  is- 

very  nearly  ;  then  as  the  Logarithm  of  is  to  85,  fo  is  the  Log.. 

29,9 

to  the  Number  of  Feet  requir’d  to  make  it  fall  Half  an  Inch,^ 

and  fo  of  the  reft.  When  the  Mercury  ftands  above  30  Inches,, 
the  Numbers  will  be  negative,  and  fhew  the  Spaces  defcending 
by  which  Method  I  computed  the  following  Tables. 

The  latter,  which  contains  the  Differences  of  the  Numbers  in  the  - 
former,  was  of  very  great  Ufe  to  me,  when,  in  thefe  Experiments,  , 
the  Mercury  ftood  at  any  other  Height  in  the  Tube,  befides  30 ^ 
Inches,  and  fell  any  Number  of  Tenths,  or  Parts  of  a  Tenth,  by 
adding  the  Numbers  anfwering  thereto,  or  proportionable  Parts  oL 
them,  to  find  the  Elevation  requir’d  in  the  Table,  to  make  the 
Mercury  fall  fo  much,  and  thereby  readily  to  compare  the  Heights, 
found  by  Obfervation  therewith.  And  though  fome  fmall  Errors,, 


'  Obfervaiims  coiicefntng  the  Height  of  the  Barometer,  &c; 

in  the  Obfervations,  do  make  them  vary  a  little  from- each  other, 
yet  in  the  main  they  aoree  as  near  as  poflible  with  the  Numbers 
of  the  Table  ;  as  did  alfo  feveral  other  Experiments  too  long  to 
mention,  which  makes  me  believe  thofe  Numbers  are  not  far  from 
the  Truth  but  of  that  you  will  be  beft  able  to  judge,  by  com¬ 
paring  thefe  Experiments  with  others  of  the  fame  Kind. 

That  the  Air  is‘  colder,  as  well  as  more  light  and  rare,  in  Places 
that  are  fituated  high,  than  it  is  in  the  Vallies  and  low  Grounds, 
is  generally  known  ;  and  in  order  to  learn,  how  much  it  might  be 
fo,  I  got  a  Friend  of  mine,  who  lives  higher  than  we  do  here,  to 
obferve  the  Portable  Barometer  and  Thermometer,  at  his  Houfe, 
for  fome  Days,  being  plac’d  as  near  as  poflible  in  the  fame  Cir- 
cumftances  with  mine ;  and  we  found  his  Barometer  flood  at  a  M#» 
dium  for  20  Days,  3  Tenths  lower  than  mine,  and  the  Thermome¬ 
ter  3*  deg,  2.  lower  ;  allowing  for  the  Difference  of  the  Inflruments* 
which  had  been  obferved  before.  ^ 

At  another  Place  the  Barometer,  at  a  Medium  for  14  Days 
uood  lower  by  4.  46.  and  the  Thermometer  was  lower  by  4  deg,  I, 
At  another  Place,  which  was  very  high  upon  the  Moors,  the  Ba- 
rometer,  at  a  Medium  for  ten  Days,  flood  lower  by  o,  6/;,  and 
taic  Thermometer  fell 
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A  TABLE  fliewing  the  Num¬ 
ber  of  Feet  afcen ding,  required 
to  make  the  Mercury  fall  to 
any  given  Height  in  the  Tube, 
from  30  to  26  Inches.  As  alfo 
the  Number  of  Feet  defeend- 
ing,  requir’d  to  make  the  Mer¬ 
cury  rife,  from  30  to  31  Inches. 

A 

TABLE  fliewing  the 
Number  of  Feet  requir’d  to 
make  the  Mercury  fall  one  ‘ 
Tenth  of  an  Inch  from  any 
given  Height  in  the  Tube, 
from  3 1  to  26  Inches. 

K 

In  Dec. 

Feet  Dec. 

In.Dec. 

Feet  Dec. 

‘ 

In.  Dec. 

Feet  Dec. 

In.  Dec. 

Feet  Dec. 

31 

0 

834 

79 

27 

1 

9 

1847 

55 

3' 

0 

82 

26 

27 

9 

9' 

■  1 

42 

3<5 

9 

752 

53 

27 

8' 

1938 

97' 

30 

9 

82 

53 

27 

8 

9' 

75 

30 

8 

670 

01, 

27 

7 

2030 

72 

30 

8 

82 

79 

27 

7 

92 

08' 

30 

7 

587 

21 

27 

6‘ 

2122 

80 

30 

7 

83 

06 

27 

6 

92 

41: 

30 

6 

504 

'5 

27 

5 

221^ 

21 

30 

6 

83 

33j 

27 

5 

92 

74 

30 

5 

420 

82 

27 

4 

2307 

95 

30 

5 

83 

61 

27 

4 

93 

07  J 

30 

4 

337 

21 

27 

3' 

2401 

02 

30 

4 

83 

89 

27 

3 

93 

4*8 

30 

3 

253 

32 

27 

2' 

2494 

44- 

30 

3t 

'84 

r6 

27 

2 

93 

761 

.30 

2 

169 

10 

27 

I. 

2588 

20 

30 

2 

84 

44' 

27 

94 

12} 

30 

I 

84 

72 

27 

0 

2682 

33 

30 

1 

84 

72 

27 

0 

94 

47'f 

30 

0 

00 

00 

26 

9 

2776 

80 

30 

0 

85 

00 

26 

9 

94 

82 

29 

9 

85 

00 

26 

8 

2871 

62 

29 

9 

85 

29 

26 

8 

95 

29 

8 

170 

29 

36 

7. 

2966 

79 

29 

8 

85 

58 

26- 

7 

95 

55 

29 

7- 

255 

87 

26 

6 

3062 

3^1 

•29 

7 

85 

86 

26 

6 

95 

89 

29 

6 

34' 

73 

26 

5: 

3158 

21 

29 

6 

86 

i6 

26 

5 

96 

25 

29 

5 

427 

89 

26 

4' 

,3254 

46 

29 

5 

86 

45 

26 

4 

96 

61 

29 

4 

5H 

34 

26 

3 

3351 

07 

29 

4 

86 

74 

26 

3 

96 

98 

29 

3 

601 

08 

26 

2 

3448 

P5 

29 

3 

87 

G3 

26  . 

2 

97 

36 

29 

2. 

688 

1 1 

26 

1 

3545 

4' 

29 

2 

87 

33 

26 

1 

9:7 

73 

29 

1 

775 

44 

26 

0 

3643 

'4 

29 

I 

87 

63 

26 

0 

98 

zo 

29 

0 

863 

08 

29 

0 

87 

93 

f 

28 

9 

95' 

01 

28 

9 

88 

24' 

f 

•I 

28 

8 

1039 

25 

! 

28 

8 

88 

'55 

• 

28 

7 

1127 

80 

28 

7 

88 

86- 

< 

I 

28 

6 

1216 

66 

28 

6 

89 

'7. 

28 

5 

*3^5 

83 

28 

5 

89 

49 

28 

4 

1 395 

3:2 

•  1 

28 

4 

89 

’81' 

28 

3 

1485 

28 

3 

90 

'3 

28 

'575 

20 

28 

2 

90 

45 

28 

I 

1665 

70 

28 

I 

90 

76 

28 

0 

1756 

47 

28 

0 

9» 

09 
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A  Barometri¬ 
cal  Experi¬ 
ment  by  And. 
■Celfius,  from 
the  A61.  Lit. 
Suecise  Ann. 
1724.  Tri- 
mellr.  IV. 
N».  388.  p. 

3*3. 


A  BarGpnetYical  Experiment y  See. 

X.  Ad  variationem  columnae  mercurialis  obfervandam,  pro  diverfa 
altitudine  regionum  atmofphjErae,  fodings  noftrse  profundiores  in  pri¬ 
mis  idoneae  cenferi  debent.  Harum  enim  profunditatem  non  modo 
omni  exadlitLidine  metiri  i  fed  &  brevi  temporis  fpatio  obfervationem 
totam  abfolvere  licet.  'Quo  fane  commodo  haud  raro  deftituuntur, 
quibus  circa  altiores  montes  haec  talia  experiri  animus  elL  Si  itaque 
quamplurima  in  variis  fodinis  inflituerentur  experimenta  *,  nulii  du¬ 
bitamus,  quin  vera  progrefTio,  qua  denfitates  aeris  decrefcanr,  tan¬ 
dem  ‘fua  fponte  fe  proderet. 

In  magna  fodina  Cuprimontana  argenti  vivi  afcenfum  a  viro  am- 
plifllmo  dudum  obfervatum  efiTe,  ex  litteris  ipfius  ad  CL 

De  La  Hire  d.  15  Julii,  A.  1711.  Fahlunae  datis,  certiores  red¬ 
dimur.* 

In  argenti  vero  fodina  Salana^  feptem  fere  milliaribus  ab  Upfalia 
verfus  'Occidentem  diflita,  hujus  rei  periculum  a  me  fadlum  eft  dic 
28  Aug.  currentis  anni.  Scilicet  juxta  limen  putei  Regince  ChrifiincBy 
(Drottning  ChriftincB  Schatcbtf\  hydrargyri  altitudinem  30  digit.  &38 
centef.  feu  ——o  p^dis  Sueeani  obfervavi.  Cum  Barometro  deinde  in 
tonna^  quae  funi  adpenfa  machina  hydraulica  trahitur,  ad  profundi¬ 
tatem  636  pedum  me  demifi  5  ubi  mercurius  ad  30  dig.  98  centef. 
afeendiffe  deprehenfus  eft.  Inde  iterum  evedtus  ad  orificium  putei, 
in  eadem  ac  antea^  altitudine,  nempe  3^  3^*  cent,  columnam 

mercurialem  notavi.  Adeo  ut  hydrargyrum  636  ped.  in  aere  elatum 
6  lineas  feu  ped.  defeenderit ;  &  fic  confequenter,  fi  aer  «que 
denfus  ubique  fupponeretur,  unius  line«  in  cylindro  mercuriali  varia¬ 
tio,  106  ped.  altitudini  perpendiculari  correfponderet.  Horre  illius 
►intervallo,  quo  integra  perficiebatur  oblervatio,  coelum  erat  pluvium 
nonnihil^  &  ventofum  ;  nulla  tamen  fenfibilis  mutatio,  columnre  mer¬ 
curialis  in  alio  Barometro  fupra  fodinam  parieti  affixo,  ifto  tempore 
videri  potuit.  ‘ 

^c^'eno  &  tranquillo,  ad  bafin  templi  urbis 
haud  procul  a  fodina  diftantis,  argentum  vivum  30  dig.  36  cent,  al¬ 
tum  hasfit,  altitudinem  vero  145  ped,  in  turri  ejufdem  templi  fcan- 
dens,  mercurium  ad  30  dig.  23  cent,  fubftitifle  deprehendi,  ut  unius 
lineae  m  Barometro  defcenfui,  altitudo  iii-ped.  refpondeat.  Bafis 
templi  60  fere  pedes  infra  fuperficiem  fodinse  deprimitur.  Ipfius 

autem  fodinae  elevationem  fupra  mare  Balticum  explorare  nondum 
licuit.  ' 

Ut  haec  noftra  obfervatio  cum'  exterorum  hujus  generis  experi- 
meritis  rite  conferri  queat,  notandum  eft  inter  pedem  Sueeanum  & 
Fanfinum  Regium  eam  rationem  intercedere,  quae  eft  inter  1000  & 
,.  eu  1^25  &  137  proxime  ;  quam  ex  pede  Gallico  orichalceo, 
mlignis  artificis  Chapotot  manu  infculpto,  cum  pede  Stiemhielmiano. 

qui  in  Bibliotheca  publica  Upfal.  fervatur,  collato,  exadliffime  ob¬ 
fervavi. 

*  Vid.  Memoires  de  I’Acad,  R.  des  Sc.  I’ann.  1712.  p.  io5. 
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XI.  It  has,  I  believe,  been  generally  fuppofed,  tho*  not  proved,  Experi- 
thac  the  Expanfion  of  the  Liquor  in  the  Thermometer,  is  proportio- 
nal  to  the  Increafe  of  Heat.  To  determine  this  Matter  with  Cer-  p%plr]lnof 
tainty,  I  ^  made  the  following  Experiment.  the  Ei^panjton 

I  provided  a  good  Linfeed  Oil  Thermometer,  which  I  marked  Liquor 
with  fmall  Divifions,  not  equal  in  Length,  but  equal  according  to 
the  Capacity  of  the  Tube  in  the  fevpai  Parts  of  it,  as  all  Thermo-  ^nlg^rd  lithe 
meters  ought  to  be  graduated.  I  likewife  provided  two  Yellels  of  Degrees  of 
thin  Tin,  of  the  fame  Shape,  and  equal  in  Capacity,  containing  each  % 
about  a  Gallon.  Then  fobferving  in  every  Trial,  that  the  VefTels 
were  cold,  before  the  Water  was  put  in  them,  as  alfo  that  the  Vef-  No  376  pag! 
iel  I  meafured  the  hot  Water  with,  was  well  heated  with  it;  I  fuc-  29^. 
cefllvely  filled  the  VelTels  with  one,  two,  three,  Parts  of 
hot  boiling  Water,  and  the  reft  cold  ;  and  at  laft  with  all  the  Water 


boiling  hot ;  and  in  every  Cafe  I  immerfed  the  Thermometer  into 
the  Water,  and  obferved  to  what  Mark  it  rofe,  making  each  Trial 
in  both  Veifels  for  the  greater  Accuracy.  And  having  firft  obferved 
where  the  Thermometer  ftood  in  cold  Water,  I  found  that  its  ri- 
fing  from  that  Mark,  or  the  Expanfion  of  the  Oil,  was  accurately 
proportional  to  the  Quantity  of  hot  Water  in  the  Mixture,  that  is, 
to  the  Degree  of  Heat. 

,XII.  Cum^  elapfis  abhinc  circitur  decern  annis  in  Hiftoria  Scientia-  Experiments 
rum  Societatis  Regiae  Parifienfis  legiflem  quod  celeberrimus  Atnonto-  the 

ope  alicujus  thermometri  ab  eo  inventi,  detexiflet,  aquam 
caloris  gradu  ebullire ;  ftatim  magno  accendebar  defiderio,  thermo-  G?Fahrenheit 
metrum  ejufmodi  mihimet  ipfi  prsparare,  ut  pulchrum  hocce  naturse  N». 
phaenomenon  mihi  oculis  perluftrare  liceret,  &  de  veritate  experi-  381*  pag.  c* 
menti  convidfus  efiem. 


Qua  propter  Thermometri  ftrudluram  quidem  tentabam,  fedob  ha¬ 
bitudinis  fufficientis  in  elaboratione  illius  defedfum,  vana  erant  cona¬ 
mina,  licet  fepius  iterata  ;  &  quoniam  etiam  alia  negotia  prohibe¬ 
bant  thermometri  elabarationi  magis  infiftere,  opportuniori  repetitio¬ 
nem  illius  dedicabam  tempori.  Cum  defecftu  virium  atque  tempo¬ 
ris  ardor  non  langucfcebat,  ^que  avidus  enim  experimenti  exitum 
videndi  manebam.  In  mentem  autem  mihi  veniebant  ea,  quae  foler- 
tiflimus  ille  rerum  naturalium  fcrutator  de  re6i:ificatione  barometro- 
rum  fcriplerat  ;  obfervaverat  enim  altitudinem  columnse  mercurialis 
in  barometro  a  vario  temperamento  mercurii  aliquantulum  (fatis  fenfi- 
biliter  tamen)  turbari.  Ex  his  rebar,  quod  thermometron  fortafiTe  e 
mercurio  conftrui  pofiet,  cujus  ftrudura  non  adeo  difficilis  foret,  & 

cujus  tamen  ope  experimentum  maxime  a  me  defideratum  explorare 
liceret. 

Praeparato  ejufmodi  thermometro  flicet  in  multis  adhuc  imperfedlo; 
voto  tamen  meo  eventus  refpondebat  magna  enim  animi  voluptate 
rei  veritatem  contemplabar. 
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Exitus  experimentorum  fequenti  continetur  tabula,  cujus  prima 
columna  exhibet  liquores  adhibitos  ;  fecunda  illorum  gravitatem  fpe- 
cificam  *,  tertia  gradum  caloris,  ad  quem  unufquifque  liquor  ebulli¬ 
endo  pertigit. 


Gravitas  fpecilica 

Gradus 

Liquores. 

Liquorum  ad  48 

ebullitone 

Gr.  calidorum. 

acquiliti. 

Spiritus  vel  AU 
cohol  vini,  j 

8260 

175 

Aqua  Pluvia, 

lOOOO 

212 

Spiritus  Nitri, 

12935 

242 

laxiviutn  cineris  1 
clavellati,  j 

15634 

240 

01,  Vitrioli, 

18775 

546 

Gravitatem  fpecificam  cujufcunque  liquoris  addendam  neccfle  ju¬ 
dicavi,  ut  fi  aliorum  experimenta  jam  inflituta,  vel  adhuc  inftituen- 
da,  a  memoratis  differrent,  colligi  poflir,  an  e  variatione  gravitatis 
fpecificas,  vel  ex  aliis  differentia  petenda  fit  caulis.  Experimenta 
praeterea  non  eodem  tempore  funt  fadla,  &  inde  etiam  liquores  va¬ 
rio  temperamenti  vel  caloris  gradu  erant  affedi,  fed  quoniam  illo¬ 
rum  gravitas  di verfi mode  &  inaequaliter  turbatur,  calculo  illorum  gra¬ 
vitatem  ad  48  gradum  fqui  in  thermometris  meis  medium  tenet  lo¬ 
cum  inter  terminum  intenfillimi  frigoris  arte  commixtione  aquae, 
glaciei,  falifque  Ammoniaci,  vel  etiam  maritimi,  confedii,  &  inter 
terminum  caloris,  qui  in  fanguine  hominis  fani  reperitur)  revocavi. 

Olea  Volatilia  aliquo  gradu  quidem  incipiunt  ebullire,  fed  eorum 
calor  ebulliendo  femper  augetur.  Cujus  rei  caufa  fortaffe  erit,  quod 
nempe  volatiliores  particulse  avolent,  dum  refinofae  majori  attra(5lione 
praeditae  reflant. 

Olea  fixa  autem  tanto  calore  afficiuntur,  ut  Mercurius  in  thermo- 
metro  fimul  cum  illis  ebullire  incipiat,  &  inde  eorum  calor  memorato 
modo  vix  certe  explorari  poterit.  Sed  alium  excogitavi  modum,  cu¬ 
jus  in  alia  fchedula  coram  Illuflri  Societate  Regia  meminilfe  me  ho¬ 
norem  habiturum  effe  fpero. 

Excepto  fpiritu  vini  &  aqua,  fortaffe  etiam  gradus  ceterorum  li¬ 
quorum  hic  commemoratorum  variabit,  precipue  fi  magna  fatis  quan¬ 
titate  adhibeantur  &  longius  ebulliant. 
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XIII.  Inter  plurima  admiranda  Naturae  Phoenomena  aquarum  con-  v  h  h 
gelationem  non  minoris  momenti  elTe  Temper  judicavi ;  hinc  fnspe  ex-  andObj'erzLi- 
periundi  cupidus  fui,  quinam  efFedtus  frigoris  futuri  eflent,  fi  aqua  ons  concerning 
in  fpatio  ab  aere  vacuo  clauderetur.  Et  quoniam  dies  fecundus,  ter-  the  freezing  of 
tius  &  quartus  (Styli  V.)  Anni  1721.  ejufmodi  experimen- 

tis  favebat,  hinc  fequentes  obfervationes  &  experimenta  a  me  funt/^^  N®.  382. 
fadla.  pag.  78.  ^ 

Antequam  autem  experimentorum  recenfionem  aggrediar,  neceffe 
erit  ut  paucis  quaedam  de  thermomerris,  quae  a  me  conftruuntur,  eo- 
.  rumque  fcalae  divifione,  ut  &  de  methodo  evacuandi,  qua  ufus  fum, 
mentionem  faciam.  Duo  potiflimum  genera  thermometrorum  a  me 
conficiuntur,  quorum  unum  fpiritu  vini  &  alterum  argento  vivo  eft 
repletum  :  Longitudo  eorum  varia  eft,  pro  ufu,  cui  infervire  debent : 

Omnia  autem  in  eo  conveniunt,  quod  in  omnibus  fcalae  gradibus  con¬ 
cordent,  interque  limites  fixos  variationes  fuas  abfolvant.  Thermo¬ 
metrorum  fcala,  quae  meteorologicis  obfervationibus  folummodo  in- 
ferviunt,  infra  a  Zero  incipit  &  ^6^^  gradu  finitur.  Hujus  fcalae  di- 
vifio  tribus  nititur  terminis  fixis,  qui  arte  fequenti  modo  parari  pof- 
funt ;  primus  illorum  in  infima  parte  vel  initio  fcal^  reperitur,  & 
commixtione  glaciei,  aquae,  &  falis  Ammoniaci  vel  etiam  maritimi 
acquiritur ;  huic  mixturae  fi  thermometron  imponitur,  fluidum  ejus 
ufque  ad  gradum,  qui  zero  notatur,  defeendit.  Melius  autem  hyeme, 
quam  aeftate  hoc  experimentum  fuccedit.  Secundus  terminus  obtine¬ 
tur,  fi  aqua  &  glacies  abfque  memoratis  falibus  commifeentur,  impo- 
fito  thermometro  huic  mixturae,  fluidum  ejus  tricefimum  fecundum 
occupat  gradum,  &  terminus  initii  congelationis  a  me  vocatur;  aquae 
enim  ftagnantes  tenuifiima  jam  glacie  obducuntur,  quando  hyeme  li¬ 
quor  thermometri  huncce  gradum  attingit.  Terminus  tertius  in  nona- 
gefimo  fexto  gradu  reperitur;  &  fpiritus  ufque  ad  hunc  gradum  di¬ 
latatur,  dum  thermometrum  in  ore  vel  fub  axillis  hominis  in  ftatu  fano 
viventis  tam  diu  tenetur  donec  perfedlifiime  calorem  corporis  acquifi- 
vit.  Si  vero  calor  hominis  febri  vel  alio  morbo  fervente  laborantis 
inveftigandus  eft,  alio  thermometro  utendum,  cujus  fcala  ufque  ad 
128  vel  132  gradum  prolongata  eft.  An  autem  hi  gradus  ferven- 
tiiTimo  calori  alicujus  febris  fufficiant  nondum  expertus  fum,  vix  ta¬ 
men  credendum,  quod  cujufdam  febris  fervor  gradus  memoratos  ex¬ 
cedere  debeat.  Thermometrorum  fcala,  quorum  ope  ebullientium  li¬ 
quorum  gradus  caloris  inveftigatur,  etiam  a  zero  incipit  &  600  conti¬ 
net  gradus,  hoc  enim  circiter  gradu  Mercurius  ipfe  (quo  thermome¬ 
tron  repletum  eftj  incipit  ebullire. 

Ut  autem  quoque  thermometra  ab  omnibus  mutationibus  caloris  ce¬ 
leriter  afficiantur,  loco  globulorum  cylindris  vitreis  funt  praedita,  eo 
enim  modo  ob  majoris  fuperficiei  quantitatem  citius  a  variatione  calo¬ 
ris  penetrantur. 

Poftquam  breviter  mentionem  feci  de  conftrudlione  thermometro¬ 
rum  meorum,  adhuc  deferibendus  erit  modus  evacuandi,  quo  in  ex- 
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perimentis  initio  memoratis  ufus  fum.  Globulus  vitreus  A  tubulo 
B  C  duorum  vel  trium  pollicum  longo  in  extremitate  C  attenu¬ 
ato  proditus  fupra  ignem  calefit,  quo  fadlo  tubuli  extremitas  aquae 
immergitur,  &  tam  diu  in  aqua  relinquitur  donec  refrigefacflione 
aeris  in  globulo  contenti,  guttulis  aliquibus  aquae  fit  repletus,  deinde 
iterum  fupra  fiammam  latiorem  lampadis  cujufdam,  vel  fupra  pru¬ 
nas  ope  forcipis  parvae  tenetur,  donec  aqua  in  globo  contenta 
incipit  ebullire,  &  vapor  aquae  impetu  inftar  iEolipilae  erumpit  : 
Haec  ebullitio  aquae  aliquantulum  continuatur,  quo  fadlo  globu¬ 
lus  ab  igne  removetur,  &  extremitati  ejus  flamma  candela  appro¬ 
pinquatur.  Refrigerefcente  globulo  vapor  ab  igne  rarefadus 
etiam  fuccelTive  condenfatur,  vaporumque  egrelTus  paulatim  diminui- 
tur,qui  poftquam  plene  ceffavit,  in  ipfo  etiam  momento  extremitas  tubuli 
colliquefcit,  globulufquehermeticefigillatus&  ab  aere  evacuatus  reddi¬ 
tur.  An  vero  hoc  modo  probe  ab  aere  evacuatus  fit,  experiri  po- 
teft,  fi  nempe  extremitas  tubuli  fub  Mercurio  diffringitur,  totus  e- 
nim  globulus  Mercurio  replebitur,  fi  diffradio  caute  fine  introitu 
aeris  externi  fuerit  perada.  Diffradio  extremitatis  etiam  fub  aqua 
perfici  poteft,  fed  licet  fumma  cura  peragatur,  globus  tamen  non 
tam  perfede  aqua  replebitur;  dum  enim  aqua  globum  evacuatum 
intrat,  aer,  qui  femper  in  aliqua  quantitate  aquae  commixtus  efl,  ab 
illa  in  minutiflimis  bullulis  feparatur,  quae  poftquam  coiverunt  fub 
fpecie  bullulae  majoris  in  globulo  apparent.  Eodem  modo  globus  ab 
ade  evacuari  poteft,  fi  tertia,  dimidia  vel  major  pars  globi  aqua  re¬ 
pleta  defideratur  ;  defiderata  enim  quantitate  aquse  prius  impletur  & 
deinde  poft  ebullitionem  aquae  hermetice  clauditur.  His  explicatis  ad 
recenfionem  experimentorum  pervenio. 

Globulum  vitreum,  cujus  diameter  uni  circiter  pollici  'aequabat, 
memorato  modo  ab  ade  evacuatum,  &  aqua  pluviatili  fere  ad  dimi¬ 
diam  partem  repletum,  die  fecundo  Anni  1721,  frigoris  rigori 
exponebam.  Aeris  temperies  in  thermometro  appofito  quindecimo 
gradu  notabatur.  Elapfo  horae  fpatio,  aquam  adhuc  fluidam  in  glo¬ 
bulo  reperiebam,  cujus  rei  caufam  effe  arbitrabar,  quod  nempe  aqua 
nondum  bene  a  frigore  efleC  penetrata,  ut  autem  dubii  omnis  tollere¬ 
tur  fcrupulus,  globum  per  totam  nodem  adi  expofitum  relinquebam. 
Sequenti  die  tertio  ad  horam  matutinam  quintam  aquam  ad¬ 

huc  fluidam  inveniebam  6c  liquor  thermometri  eundem  adhuc  notabat 
gradum^  cujus  improvifi  phaenomeni  caufam  adis  abfentice  attribue¬ 
bam.  Ut  autem  hujus  conjedurae  veritas  mihi  innotefeeret,  diffrin¬ 
gebam  tubuli  extremitatem,  ut  fpatium  vacuum  globuli  iterum  aere- 
repleretur,  quo  fado  tota  aquas  maffa  celerrime  tenuiffimis  glaciei  la¬ 
mellis  permifeebatur.  Placebat  mihi  autem  antequam  experimenti 
repetitio  fieret,  alio  experimento  explorare,  an  has  lamelljE  glaciales 
aquas  innatatura  elfent,  quapropter  globum  diffringebam  partemque 
aliquam  glaciei  aqu^^  vitreo  poculo,  contentas  injiciebam,  &  illam 
aquse  innatare  confpiciebam. 
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Dum  autem  forte  oculos  admodum  brevi  temporis  intervallo  in 
alium  quendam  direxeram  locum,  afpiciendo  iterum  poculum,  totam 
aquam  glacialibus  lamellis  permixtam  cernebam,  manente  tamen  ad¬ 
huc  in  interftitiis  lamellarum  plurima  aquas  parte  fluidi  Thermome- 
tron  huic  mixturae  impofitum,  trigefimum  fecundum  notabat  gradum. 

Attentiori  autem  animo  &  oculo  haec  phaenomena  contemplari  cu¬ 
pidus,  experimentum  duobus  aliis  globulis  repetere  refolvebam  :  poft- 
quam  igitur  priori  modo  praeparati  erant,  illos  per  horae  fpatium  aeri 
externo  exponebam,  liquor  autem  thermometri  interea  jam  vigefl- 
mum  attigerat  gradum.  Elapfa  hora  aquam  in  ambobus  globulis  ad¬ 
huc  fluidam  inveniebam,  poftquam  autem  fpatium  vacuum  globuli 
aere  iterum  repletum  erat,  citifTimc  etiam  aqua  (ut  in  priori  experi¬ 
mento)  lamellis  glacialibus  pcrmifcebatur,  illarumque  generatio  tam 
fubitanea  erat  ut  vix  oculis  alTequi  poterat.  Et  quoniam  lamellarum 
generatio,  quje  in  poculo  vitreo  erat  fada,  obfervationem  meam 
effugerat,  hinc  adhuc  maxime  curiofus  eram,  illarum  generationem 
paulo  attentius  contemplari.  Priufquam  autem  globulorum  alterum 
diffringebam,  aquam  memorato  poculo  contentam  a  lamellis  glaciali¬ 
bus  feparabam  quo  fado  globulum  diffringebam,  glaciem  in  globo 
generatam  aquse  injiciebam.  Glacies  injedba  quidem  aqu^  innatabat, 
fed  lamellarum  generatio  in  poculo  fruftra  a  me  expec^abatur.  Ob 
negotiorum  quorundam  necemtatem,  experimentorum  continuationem 
advenienti  dedicabam  nodli.  Quae  poftquam  advenerat,  iterum  hora 
undecima  tres  globulos  faevienii  gelu  exponebam.  Horum  duo  ad 
dimidiam  circiter  partem,  iterum  aqua  erant  repleti,  manente  refidua 
parte  globulorum  vacua,  in  tertio  vero  folummodo  quarta  circiter 
pars  globuli  erat  vacua.  Aeris  temperies  in  thermometro  appofito 
vigeflmo  fexto  notabatur  gradu.  Hora  quarta  matutina  eundem  fta- 
tum  temperiei  aeri  adeffe  thermometro  deprehendebam,  &  aquam  in 
duobus  globulis,  qui  tantum  pro  dimidia  parte  aqua  modo  erant  re¬ 
pleti,  adhuc  fluidam  inveniebam:  in  tertio  autem  aqua  congelata, 
atque  globus  diffradlus  erat.  Glacies  minutiffimis  fed  admodum  pau¬ 
cis  permixta  erat  bullulis,  pelluciditafque  ejus  maxime  perturbata 
apparebat  &  confufas  cryftallizationi  alicujus  falis  fimillima  erat^ 

Hujus  experimenti  contrarium  fucceffum  invifibili  cuidam  fiffurse  at¬ 
tribuebam,  qua  aer  externus  introitum  invenerat  atque  ita  congela¬ 
tionem  aquas  procreaverat. 

Quoniam  autem  magno  adhuc  flagrabar  defiderio,  lamellarum  ge¬ 
nerationem  in  poculo  vitreo  attente  contemplari,  idcirco  vas  vitreum 
e  cubiculo  in  illam  afferebam  cameram  ubi  h^ec  experimenti  fiebant, 
dum  autem  fcalas  paucas,  quas  ad  illam  ducebant  cameram,  afcen- 
dere  volebarn,  deficiebam  fcalam  aliquam  pede  bene  attingere,  quo. 
fadlo  aqua  vitro  contenta  ruditer  commovebatur,  atque  eo  ipfo  mo¬ 
mento  tota  ejus  maffa  plurimis  permixta  apparebat  glacialibus  la¬ 
mellis.  Hoc  autem  cafu  infortuko  edocebar,  glaciem  in  aqua  fatis, 
frigida  agitatione  produci  poffe  \  curiofus  inde  eram  experimento  ex¬ 
plorare. 
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plorare,  an  congelatio  aqu^e  etiam  in  fpatio  vacuo  agitatione  futura 
efiet.  Poftquam.  igitur  globulum  aliquantum  agitaveram,  magna  a- 
nimi  voluptate  eundem  phoenomeni  eventum  cernebam,  fimulque 
judicii  errorem  agnofcebam,  quod  nempe  ablentiie  aeris  fluiditatem 
aquse  attribuifiem.  Interea  e  thermometro  agnofcebam,  gelu  mul¬ 
tum  languefcere,  liquor  enim  jam  ad  vigefimum  odavum  afcenderat 
gradum,  cito  igitur  manu  diffolvebam  glaciem,  globulumque  unum 
iterum  aeri  exponebam  (erat  autem  alter  cafu  infortuito  diffradlus). 
Relidto  globo  per  dimidium  circiter  hor^e  fpatium,  gelu  adhuc  magis 
remittere  obfervabam,  thermometri  enim  liquor  jam  ad  gradum  tri- 
gefimum  fecundum  pervenerat.  Et  quoniam  verebar,  ne  remilTione 
frigoris  experimenu  repetitio  vana  futura  cffet,  li  diutius  globulus 
adi  relinqueretur  expofitus:  hinc  ipfo  tempore,  agitatione  globuli  a- 
quse  congelationem  procreare  tentabam  ;  fed  licet  fortiter  agitaretur, 
non  minima  tamen  congelationis  apparebant  indicia.  Cum  vero  hoc 
modo  omnis  congelationis  fpes  evanuerat,  adhuc  experiri  volebam, 
an  cogelatio  fuccelfura  effet,  fi  fpatium  vacuum  globuli  iterum  aere 
repleretur.  DilFrada  igitur  extremitate  tubuli,  minutiffimse  glaciei 
fpiculae  per  totam  aquje  maffam  diffufae  generabantur,  qu^e  circum- 
rotatione  aquae  fuperficiem  petebant,  an*iceniffimumque  fpedaculum 
refledione  luminis  ab  earum  politis  fuperficiebus  praebebant.  Quoni¬ 
am  autem  hujus  hyemisgelu  hoc  die  finiebatur  &  cum  illo  experimen¬ 
torum  continuationi  finis  imponebatur,  quam  vero  tempori  opportu¬ 
niori  aliis-excogitatis  experimentis  inftituere  mihi  proponebam.  Hyems 
anni  1722.  ita  mitis  in  Hollandia  erat,  ut  per  totam  hyemem  vix  a- 
quse  ftagnantes  glacie  aliqua  obducebantur.  Et  licet  hyems  initio 
anni  1723.  multo  feverior  erat,  attamen  negotiorum  copia,  aliorumque 
experimentorum  major  neceflitas  continuationem  eorum  prohibebant. 
An  extraordi-  XIV.  The  15th  of  laffc  coming  into  the  Hali,  where  my 

Tflhe^almod  placed,  in  the  Palace  of  the  Nobility  at  Stockholm^  the 

inftantmeous  Weather  being  very  cold,  I  feared  that  the  Glafs  for  fliewing  the  Ex¬ 
freezing  of  periment  with  the  Cartefian  Devils  (or  thofe  glafs  Figures  in  Water, 
Water;  by  which  by  the  Prefilire  of  the  Air  on  the  Surface  of  the  Water,  are 

change  their  Places,  and  fink  to  the  Bottom  of  the  Glafs) 
4^8-  P-  79-'  Danger,  if  the  Water  fhould  freeze  in  the  fame.  I  took 

it  down  from  the  Shelf,  and  was  well  pleafed  to  fee  the  Water  in  a 
fluid  State  *,  but  before  I  would  empty  the  Glafs,  as  fome  Friends  that 
were  prefent  had  not  feen  that  Experiment,  I  placed  my  Hand  on  the 
Bladder  tied  on  the  Top  of  this  Cylindrical  Glafs,  which  was  of  a 
pretty  large  Size,  fixteen  Inches  high,  and  three  Inches  and  a  half 
Diameter,  containing  three  glafs  Figures :  In  that  very  Inftant,  and 
in  the  Space  of  a  Second  of  Time,  I  found  all  the  Water  changed 
into  Ice  ;  when  in  that  Time  two  of  the  Figures  had  reached  very 
near  the  Bottom,  but  the  Third,  as  well  as  they,  fixed  in  the  Mid¬ 
dle  of  the  Glafs,  furrounded  with  Ice  as  tranfparenc  as  the  Water 
itfelf  before  it  congealed. 
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D. 

M. 

Barom. 

Altitud. 

Therm. 

Altitud. 

Lat. 

North. 

Long. 

Weft. 

Variat. 

Weft. 

Obf. 

June  4 
5 

27 

22 

25 

25 

;9° 

59 

12' 

38 

4° 

5 

44 

1 1 

lyO 

16 

00 

oc 

jQ  ^ 

00 

6 

21 

24 

>9 

58 

5 

^7 

oc 

7 

22 

23 

59 

22 

7 

06 

*7 

20 

Obf. 

8 

22 

22 

59 

38 

8 

39 

18 

OoJ 

9 

23 

22 

59 

54 

8 

47 

18 

oc 

10 

20 

22 

59 

H 

10 

H 

18 

00 

1 1 

22 

22 

58 

35 

1 1 

23 

18 

00 

1 2 

22 

25 

57 

21 

1 2 

20 

18 

00 

*3 

22 

24 

5^ 

3* 

‘3 

13 

18 

00 

25 

25 

56 

GO 

*4 

22 

18 

00 

*5 

24 

25 

55 

53 

17 

02 

18 

00 

UDi. 

16 

20 

23 

55 

42 

18 

16 

18 

00 

17 

19 

23 

56 

21 

18 

47 

18 

00 

18 

18 

22 

55 

22 

*9 

34 

18 

30 

’9 

20 

23 

55 

42, 

21 

M 

19 

00 

20 

21 

24 

56 

5' 

21 

3> 

‘9 

30 

21 

21 

24 

57 

23 

21 

54 

20 

00 

22 

21 

24 

57 

00 

22 

01 

20 

00 

25 

21 

24 

57 

56 

23 

52 

21 

00 

^4 

23 

24 

58 

16 

24 

09 

22 

00 

Obf 

24 

23 

57 

40 

24 

38 

22 

00 

26 

23 

23 

57 

57 

25 

33 

22 

00 

27 

22 

22 

58 

47 

28 

25 

23 

00 

28 

23 

22 

58 

39 

29 

3* 

23 

00 

29 

24 

21 

58 

28 

29 

45 

23 

20 

30 

25 

22 

58 

CO 

30 

38 

24 

00 

Obf 

July 

I 

22 

22 

58 

25 

31 

29 

24 

00 

2 

20 

22 

59 

»3 

32 

54 

25 

00 

Obf 

3 

24 

21 

59 

03 

33 

H 

25 

OC 

4 

25 

22 

58 

54 

33 

30 

25 

oc 

Obf 

5 

20 

22 

58 

43 

35 

44 

26 

oc 

6 

20 

22 

58 

26 

37 

25 

26 

3c 

/ 

21 

20 

58 

06 

39 

30 

27 

30 

Obf 

8 

22 

20 

58 

03 

42 

38 

27 

00 

9 

24 

22 

57 

34 

43 

23 

27 

oc 

Obf 

10 

24 

24 

57 

43 

45 

25 

27 

oc 

1 1 

28 

28 

58 

II 

46 

47 

27 

oc 

12 

29 

26 

57 

34 

48 

»7 

28 

oc 

Obf 

^3 

29 

26 

58 

00 

50 

48 

29 

oc 

14 

28 

26 

58 

53 

53 

20 

3* 

oc 

*5 

33 

35 

56 

55 

18 

32 

oc 

16 

38 

37 

59 

06 

55 

.33 

34 

oc 

J7 

40 

38 

58 

so 

S6 

04 

35 

oc 

Obf 

18 

41 

39 

S8 

53 

56 

43 

37 

00 

*9 

40 

38 

59 

45 

58 

03 

36 

00 

Obf 

20 

40 

38 

60 

01 

58 

27 

37 

00 

21 

42 

38 

59 

51 

59 

59 

37 

00 

22 

43 

38 

61 

1 6 

62 

09 

38 

00 

23 

43 

39 

61 

50 

63 

34 

40 

oc 

24 

42 

38 

62 

1 1 

72 

32 

42 

oc 

Obf 

25 

40 

35 

63 

1 1 

76 

22* 

40 

oc 

Wind. 

Weather. 

SW. 

Clofe. 

SWtoNW. 

Rain,  and  ftormy  Winds. 

wsw. 

Rain,  and  frefh  Gales. 

NWtoSSW. 

Rain  and  fqually,  with  Fogs. 

SWtoSE. 

Much  Rain  all  Night,  fair  at  Noon. 

NE. 

Very  cloudy. 

North. 

Firft  Part  fqually,  latter  fair. 

NW. 

Squally  with  Rain. 

NW. 

Cloudy,  with  fmall  Rain. 

NW. 

Squally. 

NWto  S. 

Firft  Part  fqually,  latter  hazy. 

E  to  N. 

Sqwally,  and  frefti  Gales. 

NEtoSW. 

Cloudy. 

SWtoNW. 

Rain  and  ftormy. 

NW. 

Squally,  with  Rain. 

NNE  to  WbS. 

Cloudy  with  Rain,  uncertain. 

NW. 

Frelh  Gales,  and  foggy. 

WNWtoWbS. 

An  hard  Rain,  and  ftormy. 

NEto  W. 

Hard  Gales  for  the  moft  Part. 

WSW. 

Frefli  Gales,  but  cloudy.  ' 

Wto  WNW. 

Hard  Gales,  cloudy. 

WNWtoSW. 

Cloudy,  little  Wind. 

SW. 

Little  Wind,  and  foggy. 

SW  to  W. 

Foggy,  and  fqually. 

WtoNNW. 

Frelh  Gales,  Rain. 

NWto  W. 

Moderate  and  calm. 

WtoSW. 

Moderate,  cloudy. 

WSW. 

Moderate  and  clear. 

S  W  to  W. 

Frequent  Squalls,  fomc  Rain.  ^ 

WNW. 

Moderate  and  cloudy. 

WNW. 

Fair,  fometimes  calm. 

SSE. 

Sometimes  calm.  Fair. 

SSE  to  W. 

Stormy,  and  Rain. 

WNWtoSE. 

Moderate.  Little  Wind.' 

S  to  S  W. 

Foggy. 

NNW. 

Foggy.  Little  Wind. 

NNW. 

Frelh  Gales  and  clear. 

WbS  to  NNW. 

Cloudy,  with  fmall  Rain.. 

NNWtoSSW. 

Fair. 

SW. 

Hazy. 

SW  to  WbS. 

A  thick  Fog, 

WNW  toNW. 

Small  Rain,  and  fqually. 

NbWtoNW. 

Several  Ifles  of  Ice. 

NNW. 

Fair  and  -clear.  Very  cold.v 

NW  to  WSW. 

Very  cold.  Much  Ice. 

NWto  WSW. 

Fair  and  clear.  . 

NNW. 

Fair  and  moderate 

NNWtoSEbS. 

Fair. 

SSE. 

Hazy. 

SE. 

In  Hudfon^s  Streights, 

SE. 

Foggy. 

SE, 

Rainy  and  cold.. 
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Obfervations  on  the  Weather,  &c.' 


D.  M. 

Barom. 

Altitud. 

Therm. 

Altitud. 

Lat. 

North. 

Long. 

Weft. 

Variat. 

Weft. 

obr. 

Wind. 

Weather» 

-  July  26 

4» 

37 

630 

1 2 

78 

04 

400 

00 

Obf. 

SE. 

Little  Wind,  and  clear. 

27 

39 

39 

65 

09 

78 

43 

42 

00 

Eaft. 

Little  Winds,  fometimes  calm. 

'  28 

37 

38 

62 

10 

81 

1 2 

40 

00 

SEto  WbN. 

Squally,  with  much  Rain. 

29 

35 

37 

60 

49 

82 

21 

00 

WbNtoNE. 

Gentle  Rain.  A  frefh  Gale. 

30 

38 

3^ 

58 

24 

84 

09 

\'h 

00 

NtoNNW. 

Much  Ice  all  round. 

■  3* 

40 

38 

56 

51 

84 

27 

28 

00 

NW. 

Fair  and  clear.  Ice  ftill. 

Aug.  I 

43 

39 

56 

15 

83 

46 

00 

Obf. 

NWtoWSW. 

Fair.  Ice  as  before. 

2 

42 

38 

?6 

20 

84 

1 6 

24 

00 

Obf. 

SbW. 

Mercy,  inclofed  in  Ice.  Fair. 

3 

40 

38 

56 

27 

83 

44 

00 

South. 

Still  in  Ice.  Frefh  Gales. 

4 

38 

36 

56 

20 

83 

01 

24 

00 

SW. 

Foggy,  and  much  Ice. 

5 

38' 

35 

56 

15 

83 

24 

24 

00 

ESE. 

Much  Rain,  and  foggy. 

6 

40 

37 

56 

00 

82 

46 

24 

00 

WSW. 

Fair  and  moderate. 

7 

40 

39 

55 

08 

82 

43 

24 

00 

ENE. 

Lightning  with  fome  Rain. 

8 

38 

36 

55 

1 1 

82 

43 

24 

00 

NtoNNW. 

Fog.  Frefh  Gales.  Jambed  in  Ice 

9 

38 

36 

55 

16 

32 

43 

24 

00 

NNW. 

Froft  and  calm. 

10 

34 

3* 

55 

22 

82 

4c 

H 

00 

South. 

Fair  and  pleafant. 

1 1 

34 

32 

55 

1 1 

84 

2C 

24 

00 

SWtoNW. 

Moderate. 

12 

3» 

30 

55 

06 

34 

36 

24 

00 

NNW  toSbE. 

Moderate  and  fair. 

13 

27 

30 

55 

*5 

84 

52 

24 

00 

- 

StoSSW. 

A  frefh  Gale.  Much  Ice. 

14 

26 

30 

55 

20 

84 

34 

24 

00 

SbW. 

Hard  Gale.  Thunder  and  Rain. 

15 

26 

27 

54 

44 

84 

34 

24 

00 

WNW  to  NW. 

Frefh  Gales.  In  Ice. 

16 

29 

27 

54 

28 

84 

34 

24 

00 

NWto  N. 

Moderate  and  fair. 

17 

26 

27 

53 

54 

84 

5^ 

24 

00 

N  E  to  S  b  E. 

Clear  of  Ice.  Fair. 

18 

25 

25 

53 

S6 

84 

58 

24 

00 

WbN  to  WSW 

A  frefh  Gale.  Clear  of  Ice. 

19 

25 

24 

53 

44 

84 

57 

24 

00 

WSW  to  WbN. 

Moderate  and  fair. 

20 

28 

26 

53 

09 

85 

00 

00 

WbS  toSEbS. 

Moderate  and  fair. 

21 

28 

25 

52 

31J 

85 

3  c 

23  ooObf. 

/«Alb 

E  to  N  E. 

ANY  Road 

Moderate. 

22 

23 

24 

r 

27 

26 

26 

3 

25 

22 

21 

500  29' 

0 

00 

20' 

230 

00' 

NWtoSE. 

S.  W. 

WNW. 

Moderate  and  fair. 

Dry.  Somewhat  cloudy, 

Mercy,  at  a  Stand. 

The  Time  I  was  on  Shore  not  obferved.  From  Albany. 


Sep.  25  I  20  I53®  56'1oo  3o'1E24Goo'|  |S  S  W.  |Hazy,  but  fmall  Gales. 

.From  the  B  E  A  r  Iflands. 


Sept.  3 

35 

32 

54° 

22' 

oo 

7'W^240 

00' 

SWtoNEbN. 

4 

40 

37 

55 

45 

0 

49W25 

00 

NNE  to  WSW. 

5 

37 

36 

56 

35 

2 

26WI26 

00 

EbNtoNE. 

6 

37 

35 

56 

57 

3 

04W 

26 

©0 

NE. 

7 

37 

34 

56 

45 

I 

22W 

26 

CO 

NE. 

8 

38 

36 

57 

06 

3 

26W 

26 

00 

NEbN. 

36 

36 

58 

08 

3 

02W 

28 

00 

N  b  E  to  W. 

IC 

36 

38 

60 

25 

2 

02W 

33 

00 

WSWtoNWbN. 

1 1 

35 

38 

61 

49 

0 

42  E 

38 

00 

NbWto  NbE. 

J.2 

34 

37 

62 

33 

0 

51  E 

42 

oo.Obf. 

NbE  to  NNW. 

Mercy,  fuddenly  falls  to  freezing.. 
Hard  Froft.  Fair. 

Cold  Air.  Squally,  and  foggy. 

A  wet  Fog. 

Moderate  Gales. 

Frefh  Gales. 

Foggy.  : 

Frefh  Gales.  Wet  Fog. 

Moderate,  but  cold  Air. 

Frelh  Gales,  fqually,  with  Rain. 


Obfervations  en  the  Weather,  &c. 


i7 


From  Di  0  G  5. 


D.  M. 

Barom. 

Altitud. 

Therm. 

Altitud. 

Lat. 

North. 

Long. 

Weft. 

Variat. 

Well. 

Obf. 

Wind. 

1 

Weather, 

S«p.  1 3 

33 

34 

530 

20' 

1° 

20T 

430 

oc 

)Obl. 

Alj  round. 

Sometimes  calm. 

32 

35 

^3 

03 

2 

34E 

40 

oc 

SbE  to  NNW. 

Squalls,  Showers  of  Snow  and  Hail. 

15 

32 

36 

09 

9 

I9E 

,42 

oc 

N  W  to  N  N  W. 

Stormy,  frequent  Showers  of  Snow 

From  B  u  T  T  0  n’s  lilands. 

16 

33 

35 

610 

lo'.o®  29 'E 

390 

oof 

INbWtoNNW. 

Many  Ifles  of  Ice  and  Snow. 

»7 

30 

34 

r 

00 

35 

r 

09 

34 

oc 

iNWto  N. 

Frelh  Gales,  and  frequent  Squalls. 

18 

30 

34 

58 

52 

10 

39 

34 

oc 

NNWtoNNE. 

Squally,  with  Showers  of  Snow. 

*9 

30 

35 

57 

54*4 

06 

32 

oc 

NW. 

Squally,  with  Hail. 

CO 

30 

34 

57 

28 

16 

*5 

30 

00 

NWtoSb  W. 

Squally,  with  Hail  and  Rain. 

ZI 

31 

33 

57 

38 

.8 

24 

28 

00 

SbW  to  WSW. 

Hard  Squalls,  fome  Rain. 

22 

30 

35 

56 

*9 

22 

27 

25 

00 

WSWtoNW. 

Stormy,  with  fome  Hail. 

23 

30 

36 

54 

40 

27 

43 

22 

30 

NW. 

An  hard  Storm,  with  Hail. 

24 

29 

36 

53 

28 

32 

28 

21 

00 

WNWtoSSW. 

High  Winds,  with  Hail. 

25 

31 

35 

53 

34 

35 

16 

«9 

00 

Sto  W  SW. 

A  Storm.  Wind  and  Rain. 

26 

33 

34 

52 

46 

36 

27 

18 

00 

WtoSW. 

Mor«  moderate.  Frelh  Gales,  R;4 a. 

27 

33 

34 

52 

21 

39 

1 1 

17 

00 

SSWtoNW. 

Squalls  of  Rain. 

28 

32 

34 

5<^ 

35 

42 

10 

1 6 

00 

N.  to  WbS. 

Frequent  Showers  of  Rain. 

29 

30 

33 

50 

4> 

46 

23 

15 

00 

SWbW  toSSW. 

Very  fqually,  with  Lightning, 

30 

32 

32 

50 

07 

49 

09 

*4 

Ob 

SW. 

An  hard  Gale,  with  Rain. 

Oct.  I 

35 

31 

49 

26 

5* 

57 

'4 

00 

SWtoNNW. 

More  moderate  and  fair. 

30 

33 

49 

30 

53 

45 

^4 

00 

1 

NE. 

Moderate  and  fair.  Little  Wind. 

3 

25 

30 

49 

56 

54 

34 

‘3 

00 

SE. 

Frefh  Gales,  with  Rain. 

4 

25 

30 

49 

*9 

54 

IC 

■3 

00 

S  to  E. 

A  Storm.  Wind  and  Rain. 

5 

25 

29 

49 

47 

53 

5c 

<3 

00 

E  b  S. 

An  hard  Storm,  with  Rain. 

6 

29 

28 

5^ 

10 

53 

26 

‘3 

00 

ESE. 

Stormy,  with  Thunder. 

7 

31 

27 

49 

58 

53 

48 

^3 

00 

Eall. 

VIore  moderate.  Cloudy.Some  Rain* 

8 

32 

29 

49 

21 

55 

*9 

'3 

oc 

E  to  SSW. 

Poggy,  with  fome  Rain. 

9 

32 

30 

49 

45 

58 

491 

^3 

oc 

WSWtoSbW.  ( 

Frelh  Gales,  with  Rain. 

lol 

33 

28 

f9 

56 

61 

371 

13 

oc 

Obf.lStoSSW.  ( 

Fair  and  moderate  for  the  moll  Part. 

OfF  Plymouth, 

Thefe  Obfcrvatiofts  were  made  by  Mr  John  Patrick's  new  Quickfilvcr  Marine  Barometer. 

Note,  The  Altitude  of  the  Barometer  and  Thermometer  were  taken  at  Noon.  The  Accourtt 
of  Wind  and  Weather  at  Sea  is  from  Noon  to  Noon. 


XVI.  The  weighing  the  Water  and  reducing  it  from  Weight  to  An  Account  of 
Depth  Teemed  pretty  troublefome,  even  when  done  in  the  eafieft  Me-  Depth  of 
thod  :  To  remedy  this  Inconvenience  (befides  a  Funnel  and  proper 
Receptacle  for  the  Rain)  I  ufe  a  cylindrical  Meafure  and  Gage.  The^^^^2 
Funnel  is  30  Inches  diameter,  and  the  cylindrical  Meafure  exadlly  3  ;  pdi  /,  1723. 
the  Depth  of  the  Meafure  is  10  Inches,  and  the  Gage  of  the  fame 
Length,  with  each  Inch  divided  into  10  equal  parts;  or,  in  Head  of 
a  Gage,  the  Inches  and  Divifions  may  be  mark’d  on  the  Side  of  the  berland, 
cylindrical  Meafure.  The  Apparatus  is  fimple  and  plain,  and  it  is  the  Rev.  Mr 
cafy  to  apprehend  the  DeGgn  and  Reafon  of  the  Contrivance  ;  for  Horfley.  N®. 

V  O  L.  VI.  Part  ii.  FI  the  377*  P-  328. 
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An  Account  of  the  ^epth  of  Rainy  &c. 

the  Diameter  of  the  cylindrical  Meafure  being  juft  7^  of  that  of  the 
Funnel,  and  the  Meafure  exadlly  10  Inches  deep,  ’tis  plain  that  10 
Meafures  of  Rain  make  an  Inch  in  Depth  ;  one  Meafure,  f  \  one 
Inch  on  the  Gage,  and  of  an  Inch  on  the  Gage, 

By  this  Means  the  Depth  of  any  particular  Quantity  which  falls, 
may  be  fet  down  with  Eafe  and  Exacftnefs,  and  the  whole  at  the  End 
of  each  Month,  or  every  Year,  may  be  fummed  up  without  any 
Trouble. 

By  the  following  Account  you’ll  fee,  that  fome  of  the  Summer 
Months,  particularly  May  and  Jul'jy  were  very  wet,  and  fome  of  the 
Winter  ones  very  dry;  fo  that,  one  with  another,  this  Year’s  Rain, 
as  far  as  can  well  be  conjectured,  may  be  looked  upon  as  a  Medium, 
And  if  fo,  it  differs  not  above  two  or  three  Inches,  from  the  mean 
Quantity  of  Rain  which  falls  at  Upminfter^  Paris^  and  Lijley  being  lefs 
than  at  Lijley  and  more  than  at  the  other  two  Places. 


An  Account  of  the  Depth  of  Rain  fallen  from  April  i 

1723. 


1722,  to  April  I, 


In  April  — 
In  May  — 
In  June  — 
In  July  — 
In  Augujl  - 
In  September 
In  Ohoher  - 
In  November 
In  December 
In  January 
In  February 
In  March 


In  the  whole  Year 


Inch. 

1,015 

3>532 

2,570 

4>350 

2,132 

G155 

,60a 

2,205 

1,780 

1,225 

-  ,485 

A95 


21,244 


Phe  Efecis  of  XVII.  The  EffeCts  of  a  violent  Shower  of  Rain  at  RipondeUy  near 
KviakntShow-  Halifax y  were  fo  furprizing,  that  I  wrote  to  a  Gentleman  in  thofe 
er  of  Rain  in  Parts  for  an  Account  that  might  be  depended  upon  ;  and  particularly 
Yorkftiire,  by  know,  whether  there  was  not  an  Eruption  of  Waters  out 

Thoresby,  of  the  Hills,  as  the  late  ingenious  Mr  Fownley  of  Fownley  wrote  me  there 
K  R.  5.  N®.  was  out  of  Pendle-hill,  in  that  at  Star-bottom  mentioned  in  the  Pbilof 
372.  p.  lei.  ^ranf  N®  245.  but  all  the  Account  I  can  learn  of  this  is,  that  what 
they  call  the  Daftiing  of  two  great  watery  Clouds  upon  the  Hills,, 
occafioned  the  Inundation whatever  was  the  nabre  immediate 

Caufe,, 


The  Effers  of  a  violent  Shower  of  Rain,  sp 

Caufe,  the  Effe<5bs  were  difmal,  and  fo  fudden,  that  tho’  it  was  up¬ 
on  the  Day-time,  the  poor  Creatures  could  not  fave  their  Lives. 

This  Calamity  happened  the  i8th  of  May^  1722,  betwixt  the  Hours 
of  3  and  5,  when  by  the  modefteft  Account  the  Beck  was  raifed  two 
Yards  at  leaft  in  perpendicular  Height  above  what  was  ever  known 
before;  which  may  be  eafily  conceived  by  the  Situation  of  the  Place 
implied  in  the  Termination  which  fignifies  a  deep  Valley  between 
pretty  deep  Plills  on  each  Side.  Fontes  in  convallibus^  is  in  the  Saxon 
Verfion  rendered  pillar  on  5enum  P/ ciij.  2.  and  Valley  of  Tears ^  fas 
this  nowj  Pf.  Ixxxiij.  6.  Oeneceopa.  Several  Houfes,  four  Mills  ffome 
fay  fixj,  nine  Stone-Bridges,  and  ten  or  eleven  of  Wood,  are  taken 
down,  and  the  Wheels,  Dams,  and  Sluices,  {Eboracenftbus  Goits, 
from  the  verbal  Noun  an  fundere)  of  moft  of  the  Mills  that  are 
left  {landing,  broken  and  damaged  ;  and  a  great  deal  of  Cloth  gone. 

Fifteen  Perfons  were  drowned,  of  whom  Jonas  Longbothoin  and  his 
Servant  are  not  yet  found.  Seven  out  of  eight  in  one  Houfe  were 
either  (lain  by  the  Fall  of  it,  or  drowned.  A  young  Man  efcaped  by 
help  of  a  piece  of  Timber,  was  turned  over  and  over  again,  in  palling 
two  or  three  Dams,  but  at  laft  taken  out  alive,  tho’  diftradled  for  the 
prefent ;  but  it’s  hoped  he  may  recover. 

The  Rapidnefs  of  the  Torrent  was  fo  violent,  that  it  took  down 
the  North- fide  of  Ripponden  .Chapel,  and  carried  off  moft  of  the 
Seats.  A  Man  of  Dewjhury  told  me,  that  he  faw  four  of  them  that 
were  driven  to  that  Town  ;  and 'the  Re6lor  of  Caftleford^  who  vifited 
me  the  Day  after,  informed  me,  that  many  Goods  were  carried 
down  fo  far,  tho’  above  20  Miles  off.  It  tore  up  the  Dead  out  of 
their  Graves;  at  firft  I  was  willing  to  believe  it  only  of  an  old  Wo¬ 
man  that  had  been  buried  that  Afternoon,  and  fo  the  Earth  not 
•fully  fettled  again;  but  am  fince  informed,  by  a  fure  hand,  that 
two  corrupted  Corpfes  were  driven  upon  one  Gentleman’s  Land,  and 
as  many  upon  another’s.  It  fwept  away  all  the  Corn- Land,  as  deep 
as  the  Plow  had  gone.  Some  Perfons  faved  themfelves  by  forcing 
a  Way  out  of  the  Roofs  of  their  Houfes,  and  fitting  upon  the  Ridges 
till  the  Floods  abated - 

I  was  that  Day  feized  by  a  fmart  Thunder- Shower,  upon  the 
Moor,  as  I  was  coming  home. 

XVIII.  On  the  January  laft,  fomething  paft  Nine  in  ohfervatioKs 

Morning,  Weather  cold.  Wind  Southwefterly,  but  not  very  on  the  Figures 

Barometer  above  thirty  Inches,  I  faw  that  pretty  Phenomenon  of  the 
Star-like  Snow,  and  tho*,  upon  comparing  my  Obfervations  after- L^ng- 
wards  with  thofe  of  Defcartes^  Dr  Grew,  and  Mr  Morton,  I  find  I  with,  D.  D. 
have  but  little  to  add  upon  the  Subjedl ;  yet,  as  I  obferved  the  Pro-  N®.  376.  p. 
grefs  of  Nature  in  this  fort  of  Cryftallization,  with  a  great  deal  of  ^9^* 
Pleafure,  I  hope  it  will  not  be  difagreeable  to  you  to  receive  an 
Account  of  rt. 

H  2 


I  fhall 


Obfervations  on  the  Figures  of  Snow  '. 

I  fliall  begin  with  the  mod  fimple  Figures  A  and  B,  of  which  the 
former  is  a  roundiih  Pellet  of  Ice;  the  fecond,  a  fmall  oblong  Body^ 
Fig  3.  with  parallel  Sides,  which  is  often  as  line  as  a  Hair.  Of  this  latter 
kind  the  Flakes  of  Snow  chiefly  confift ;  and  tho*  they  look  white  to 
the  Eye,  yet  when  viewed  with  a  fmall  Magnifier  of  a  Microfcope, 
they  appear  like  fo  many  tranfparent  Needles  of  Ice  thrown  together, 
without  any  Manner  of  Order. 

The  next  Figure  is  C,  in  which  the  Pellet  has  Ihot  out  fix  of  thof« 
fmall  Bodies  of  equal  Length,  and  fet  at  equalAngels:  Of  this, 
kind  I  faw  a  confiderable  Number. 

The  next  Step  in  the  Cryftallization  is  D,  in  which  thofe  Bodies  are 
lengthened,  and  have'fliot  out  a  great  many  more  from  their  Sides, 
at  equal  Angles,  but  unequal  I.engths,  as  growing  continually  Ihort- 
cr  and  fiiorter,  till  they  terminate  in  a  Point :  I  meafured  fome  of 
thefe,  and  found  them  to  be  about  one  quarter  of  an  Inch  in  Breadth,. 

I  faw  ‘but  very  few  of  them  in  Perfedion,  for  the  collateral  Shoots  , 
were  fo  exquifitely  fine,  as  to  be  liable  to  be  broken  in  their  Fall,, 
or  confounded  together  by  the  lead  Degree  of  Heat. 

Of  the  next  kind,  E,  I  faw  a  very  great  number,  which  being, 
examined  by  the  Microfcope,  plainly  appeared  to  be  nothing  but  the 
former  in  Diforder.  The  Edges  of  thefe  were  in  general  very  irre¬ 
gular,  but  fome  of  them  happened  to  be  fo  indented,  as  to  look  like 
the  jagged  Leaves  of  Plants. 

The  next  Kind,  F,  had  twelve  points  regularly  difpofed,  and  pro¬ 
bably  might  confid  of  two  of  th«  former  fo  joined  together,  as  to  cut 
their  Angles  equally. 

Perhaps  alfo  thofe  Mr  Morton  deferibes,  as  confiding  of  Radii^ 
which,  indead  of  terminating  in  a  Point,  grow  bigger,  as  they  ad¬ 
vance  from  the  Centre,  might  be  formed  from  two  of  the  Kind,  C,  * 
fo  joined  at  the  Centre,  as  to  cut  each  other’s  Angles  unequally  j 
for  in  the  Progrefs  of  the  Crydallization,  thefe  Radii  would  quickly 
unite. 

Ladly,  that  Sort,  which  Defcartes  compares  to  Rofes,  and  of 
which  he  has  given  a  Figure  in  his  Treatife  of  Meteors,  may  be  nOr 
thing  but  the  Kind  E,  when  the  Points  are  rounded  off,  by  being 
gently  thawed. 

I  propofe  thefie  things  only  by  way  of  Conjedure ;  becaufe,  as  the 
fmall  Drops  of  Water  may  be  impregnated  with  very  different  Par¬ 
ticles  in  the  Air,  it  is  not  eafy  to  determine,  whether  thefe  Figures 
may  not  be  the  Refult  of  a  Crydallization  quite  different  from  the 
former 

I  had  almod  forgot  to  tell  you,  that  I  faw  but  very  few  Figures  of 
twelve  Points,  and  thofe  modly  imperfed  in  one  refped  or  other. 

XIX.  Dr?' 


Of  the  Rife  of  Vapour &c.  c  i 

XIX.  Dr  Niewentyt  and  fome  others  fay - That  Particles  of  Fire  An  Attempt 

feparated  from  the  Sun-Beams,  by  adhering  to  Particles  of  Water,  to  folve  the 
make  up  Molecules^  or  fmall  Bodies,  fpecifically  lighter  than  Air, 
which  therefore,  by  hydroftatical  Laws,  mult  rife  and  form  Clouds  tlpour/!7L 
that  remain  fufpended  when  they  are  rifen  up  to  fuch  an  Height  that  mation  of 
the  Air  about  them  is  of  the  fame  fpecifick  Gravity  with  themfelves. —  Clouds,  and 
That  Rain  is  produced  by  the  Separation  of  the  Particles  of  Fire 
from  thofe  of  Water,  which  laft  being  then  reftored  to  their  former 
fpecifick  Gravity,  can  no  longer  be  fuftained  by  the  Air,  but  muft  CFS^  Is*  m 
fall  in  Drops.  See  Niewentyt^s  Religious  Philofopher,  Contemplation*^* 

19.  From  Sedl.  xiii.  to  Sed:.  xxv.  407-  P^S* 

Now  this  is  liable  to  feveral  Objedions,  Firfl^  It  is  built  upon  a 
Suppofition  that  Fire  is  a  particular  Subftance,  or  diftind  Element, 
which  has  never  yet  been  proved  by  convincing  Experiments  and  fuffi- 
cient  Obfervations ;  and  which  the  Reverend  Mr  Hales  has  in  his  late 
excellent  Book  of  Vegetable  Statics  fliewn  to  be  an  ill  grounded  Opi¬ 
nion,  making  it  very  plain,  that  in  Chymical  Operations  thofe  Bodies 
which  had  been  thought  to  become  heavier  by  Particles  of  Fire  adhe¬ 
ring  to  them,  were  only  fo  by  Adhefion  of  Particles  of  Air,,  Cfr. 
which  he  has  fhewn  to  be  ahforhed  in  great  Quantities,  by  fome  Bodies, 
whilft  it  is  generated  (or  reduced  from  a  fixt  to  an  elaftic  State)  by. 
others;  nay,  that  it  may  be  ahforbed  and  generated  fucceflively  by  the 
fame  Body,  under  different  Circumftances. 

Secondly^  If  we  fhould  allow  the  above-mentioned  Suppofition,.  the 
Difficulty  will  ftill  remain  about  the  Produdion  of  Rain  by  the  Sepa¬ 
ration  of  the  Fire  from  the  Water ;  For  Dr  Hiewentyt  aferibes  this 
Effed  to  two  different  Caufes.  Firjly  to  Condenfation  (Se5l,  xxiii.9, 
faying,  ‘‘  That  when  contrary  Winds  blow  againft  the  fame  Cloud' 
and  drive  the  watery  Particles  together,  the  Fire  that  adhered  to  * 

“  them  gets  loofe,  and  they  (becoming  then  fpecifically  heavier) 

«  precipitate  and  fall  down  in  Rain.”  Then  in  the  very  next  Se5t.  . 
he  aferibes  it  to  Rarefadion,  when  he  fays,  That  when  a  Wind  - 
“  blowing  obliquely  upwards  caufes  a  Cloud  to  rife  into  a  thinner  Air 
“  {i.  e.  fpecifically  lighter  than  it  felfj  the  Fire  which  by  flicking  ,to  • 
the  Particles  of  Water  rendered  them  lighter,  extricates  itfelf  from  ^ 
them,  and  afeending  by  it’s  Lightnefs,  the  Water  will  become  too  . 

“  heavy,  not  only  to  remain  in  this  thin  and  light  Air,  but  even  in 
“  a  thicker  and  heavier  near  the  Earth,  and  fo  will  be  turned  into  a 
“  defeending  Dew,  Mill,  or  Rain,  or  Snow,  or  the  like,  according 
as  the  watery  Vapours  are  either  rarefied  or  compreffed.” 

1  he  firfl  of  thefe  Caufes  of  Rain  is  contrary  to  Experience ;  for 
when  two  contrary  Winds  blow  againft  each  other  over  any  .Place  of 
the  Earth,  the  Barometer  always  rifes,  and  we  have  fair  Weather. 

For  then  ('as  Dr  Halley  fays,  in  Philofophical  Tranf.  183;  the  Air 
being  accumulated  above,  becomes  fpecifically  heavier  about  the 
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Clouds,  which^inftead  of  falling  into  Rain,  as  T)v  Niewentp  fuppofes) 
afcend  up  into  fuch  a  Parc  of  the  Atmofphere,  as  has  the  Air  of  the 
fame  fpecifick  Gravity  with  themfelves. 

If  the  falling  of  Rain  might  be  attributed  to  the  fecond  of  thefe 
Caufes,  then  every  time  a  Cloud  is  encompaflcd  with  Air  fpecificaily 
lighter  than  itfelf  (whether  it  be  when  by  the  blowing  away  feme  of 
the  fuperior  Air,  that  which  is  about  the  Cloud  becomes  rarer  as  it  is 
lefs  comprefled,  or  by  the  Cloud  being  driven  upwards)  Rain  mull 
necelTarily  follow*,  whereas  one  may  often  fee  the  Clouds  rife  and  fall 
without  Rain,  even  when  the  Barometer  Ihews  the  Weight  of  the  Air 
to  be  altered.  For  that  happens  only  when  by  the  great  Diminution  of 
the  fpecifick  Gravity  of  the  Air  about  the  Cloud,  it  has  a  great  Way 
to  fall  5  in  which  Cafe,  the  Refiftance  of  the  Air,  which  increafes  as 
the  Square  of  the  Velocity  of  the  defeending  Cloud,  caufes  the  float¬ 
ing  Particles  of  Water  to  come  within  the  Power  of  each  others  At- 
tradlion,  and  form  fuch  big  Drops,  as  being  fpecifically  heavier  than 
any  Air,  muft  fall  in  Rain. 

No  gentle  Defcent  of  a  Cloud,  but  only  an  accelerated  Motion 
downwards,  produces  Rain. 

N.  B.  /  donU  mean  that  the  quick  Defcent  of  a  Cloud  is  the  only  Caufe 
of  Rain ;  hecaufe  the  Shock  from  a  Flajh  of  Lightnings  and  the  Judden  re~ 
turn  of  the  Air^  after  the  Vacuum  made  by  the  Flajh ^  will  condenfe  the 
floating  Vapour  into  Water  ;  and  alfo  the  fame  Cloud  which  in  the  free  Air^ 
might  he  carried  horizontally  without  being  turned  into  Rainy  meeting  with 
an  high  Hill  in  if  s  Way^  will  he  condenfed  and  fall  in  Drops  efpecially  if 
in  the  Day-timCy  it  be  driven  by  the  Wind  out  of  the  Sun-jhinCy  againft  the 
Jhaded  Side  of  the  Mountain, 

Befides  all  this,  if  Particles  of  Fire  were  joined  with  thofe  of  Water 
to  raife  them  up,  thofe  igneous  Particles  muft  be  at  leaft  looo  Times 
greater  in  Bulk  than  the  watery  ones ;  fo  that  a  Perfon,  who  at  the 
Top  of  a  Hill,  has  his  Hands  and  Face  in  a  Cloud,  muft  feel  a  very 
fenfible  Warmth,  by  touching  a  much  greater  Surface  of  Fire  than 
Water  in  the  Cloud,  and  afterwards  find  the  Rain  produced  from  that 
Vapour  fenfibly  colder  ;  whereas  the  contrary  is  proved  by  our 
Senfes  *,  the  Tops  of  Hills,  though  in  the  Clouds,  being  much  colder 
than  the  Rain  at  Bottom. 

There  is  another  Opinion  concerning  the  Rife  of  Vapours,  name- 
.  ly,  that  tho’  Water  be  fpecifically  heavier  than  Air,  yet  if  it’s  Sur¬ 
face  be  increafed  by  very  much  diminilhing  the  Bulk  of  it’s  Particles, 
when  once  raifed,  it  cannot  eafily  fall ;  becaufe  the  Weight  of  each 
Particle  diminiflies  as  the  Cube  Root  of  it’s  Diameter,  and  the  Sur¬ 
face  to  which  the  Air  refifts,  only  as  the  Square  Root  of  the  faid 
Diameter:  That  we  fee  this  in  the  Dull  in  Summer,  and  in  Men- 
ftruums  that  fuftain  Metals  diflblved,  which  are  fpecifically  heavier 
than  the  Menftruums,  i 
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But  this  will  not  explain  the  Phcemmenony  becaufe  though  the  En- 
creafe  of  Surface  ('the  Weight  remaining  the  fame)  will  in  a  great 
Mcafure  hinder  (or  rather  retard)  the  Defcent  of  fmall  Bodies  moving 
in  the  Air,  by  reafon  of  it’s  great  Refiftance  to  fo  large  a  Surface;  it 
will  for  the  fame  Reafon  alfo  hinder  the  Afcent.  For  the  Rife  of 
Dull  is  owing  to  the  Motion  of  Animals  Feet  in  it,  or  to  the  Wind : 
Whereas  Vapours  rife  in  calm  Weather,  as  well  as  windy;  neither 
do  they,  like  the  Duft,  always  fall  to  the  Ground  when  the  Wind 
ceafes  to  blow. 

The  third  Opinion,  and  which  is  moft  commonly  received,  is, 
that  by  the  Aflion  of  the  Sun  on  the  Water,  fmall  Particles  of  Water 
are  formed  into  hollow  Spherules  filled  with  an  Atira^  or  finer  Air 
highly  rarefied,  fo  as  to  become  fpecifically  lighter  than  common  Air, 
and  confequently  that  they  muft  rife  in  it  by  hydroftatical  Laws.  As 
for  Example,  If  a  Particle  of  Water,  as  it  becomes  a  hollow  Sphere, 
be  only  encreafed  ten  Times  in  Diameter,  it’s  Bulk  will  be  encreafed 
a  thoufand  Times ;  therefore  it  will  then  be  fpecifically  lighter  than 
common  Water,  whofe  fpecifick  Gravity  is  to  that  of  Air,  as  850 
to  I  ;  then  if  the  Denfity  of  the  Aura^  or  Spirit  within  the  little 
Shell,  be  fuppofed  9  Times  lefs  than  that  of  Air,  or  as  50  to  850, 
that  fpecifick  Gravity  of  the  Shell,  and  it’s  Contents  will  be  to  that 
of  Air,  as  900  to  1000;  therefore  fuch  an  aqueous  Bubble  muft  rife 
till  it  comes  to  an  Equilibrium  in  Air,  whofe  Denfity  is  to  the  Den¬ 
fity  of  that  in  which  it  began  to  rife,  as  850  to  945  nearly.  But  it 
appears  by  Experiments,  that  Air  rarefied  by  an  Heat  which  makes 
a  Retort  red  hot,  is  only  encreafed  in  Bulk,  or  dilated  3  Times ;  by 
the  Heat  of  boiling  Water  only  ^  or  near  two  Thirds;  and  by  the' 
Heat  of  the  Human  Body  (fuch  as  will  raife  Vapours  plentifully) 
only  H  or  about  i.  I  own  my  Objedion  may  be  anfwcred,  by  fup- 
pofing  the  Spherule  of  Water  to  be  more  encreafed  in  Diameter,  as 
for  Example  20  times ;  becaufe  then  if  it  be  filled  with  Air  only  i 
rarer  than  common  Air,  it  will  be  fpecifically  lighter,  and  capable  of<' 
rifing  to  a  confiderable  Height. 

To  give  this  Solution  all  it’s  Force,  let  us  exprefs  it  in  Numbers. 

Let  A  and  W  reprefent  a  Particle  of  Air,  and  one  of  Water  of  equal  4- 
Bulk,  then  will  the  Weight  of  A  be  to  the  Weight  of  Was  1  to  850, 
their  Bulks  being  equal.  If  the  Particle  of  Water  be  blown  up  into  a 
Bubble  (w)  of  20  Times  it’s  Diameter,  then  will  it’s  Bulk  be  to  it’s 
Weight,  as  8000  to  850,  whilft  a  Sphere  of  Air  of  the  fame  Big- 
nefs,  has  it’s  Weight  as  well  as  Bulk  equal  to  8000 :  Now  if  an  Air  or 
Aura  h  rarer  rhan  common  Air  be  fuppofed  within  the  watery  Bubble 
to  keep  it  blown,  it  will  be  the  fame  as  if  i  of  the  Air  of  ('j)'was  car¬ 
ried  into  (w)  and  then  the  Weight  of  (w)  would  be  encreafed  by  the 
Number  6000;  fo  that  the  Shell  of  Water  being  in  Bulk  8000, 
woitld  be  in  Weight  850-'}^ 6000  ==6850,  whilft^  an  equal  Bulk  of 
Air  weighed  8000,  and  confequently  the  watery  Bubble  would  rife 

till 
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till  it  came  to  an  Air,  whofe  Denficy  is  to  the-Denfity  of  the  Air  next 
to  the  Surface  of  the  exhaling  Water  as  6850  to  8ogo. 

This  is  the  ftrongeft  Way  of  ftating  the  Hypothefis.  But  to  fup- 
'port  it,  the  following  Queries  muft  be  anfvvcred. 

ift,  How  comes  the  Aura^  or  Air  in  the  Bubbles,  to  be  fpe- 
cifically  lighter  than  the  Air  without  them,  fince  the  Sun’s  Rays, 
which  act  upon  the  Water,  are  equally  denfe  all  over  it’s  Surface? 

§uerj  2d,  If  it  could  be  poflible  for  a  rarer  Air  to  be  feparated 
from  the  denfer  ambient  Air,  to  blow  up  the  Bubbles  (as  Bubbles  of 
foaped  Water  are  blown  up  by  warm  Air  from  the  Lungs,  whHft  the 
•ambient  Air  is  colder  and  denferj  what  would  hinder  that  cold  Air  by 
'it  s  greater  PrefTure,  from  reducing  the  Bubbles  to  a  lefs  Bulk,  and 
greater  fpecifick  Gravity  than  the  Air,  efpecially  fince  cold  can  be 
.•communicated  through  fuch  thin  Shells,  and  the  Tenacity  of  common 
W^ater  is  very  fniall  when  compared  to  that  of  foaped  W^ater  (whole 
Bubbles,  notwithftanding  that  Tenacity)  are  foon  deftroyed  by  the 
vPrefiTure  of  the  outward  Air,  as  the  Air  within  them  cools? 

fluer^  3d,  If  we  fiiould  grant  all  the  reft  of  the  Suppofirion,  yet 
•this  Difficulty  will  remain.  If  Clouds  are  made  up  of  hollow  Shells 
<^f  Water  filled  with  Air,  why  do  not  thofe  Clouds  always  expand 
when  the  ambient  Air  is  rarefied,  and  prefTes  lefs  than  it  did  before, 
and  alfo  fuffer  a  Condenfation,  as  the  ambient  Airis  condenfed  by 
the  Accumulation  of  the  fuperior  Air? 

If  this  Condenfation  and  Rarefadfion  fhould  happen  to  the  Clouds, 
they  would  always  continue  at  the  fame  Height,  contrary  to  Obfer- 
vation ;  and  we  Ihould  never  have  any  Rain. 

it  follows^  that  the  Condenfation  and  Rarefaction  of  jhe 
Vdpouri^  which  make  Clouds^  muft  depend  upon  another  Principle  than  the 
Condenfation  and  Rarefaction  of  the  Air:  And  that  there  is  fuch  a  Prin- 
<ciple^  JJhall  endeavour  to  fhew, 

% 

lemma. 

'the  P articles  of  all  Fluids  have  a  repellent  Farce. 

* 

Fluids  are  elaftic  or  unelaftic;  The  elaftic  Fluids  have  their 
penfity  proportionable  to  their  Comprefiion,  and  Sir  Ifaac  Newton 
has  demonftrated  {Princip.  Lib.  ii.  SeCt.  v.)  that  they  confift  of  Parts 
that  repel  each  other  from  their  refpedlive  Centers.  Unelaftic  Fluids 
like  Mercury,  Water,  and  other  Liquors,  are  by  Experiments  found 
to  be  incompreffible  5  for  Water  in  the  Florentine  Experiment  could 
not  by  any  Force  be  compreffed  into  lefs  Room,  but  oozed  like 
Dew  through  the  Pores  of  the  hollow  golden  Balk  in  which  it  was 
confined,  when  a  Force  was  applied  to  prefs  the  Ball  out  of  it’s  fphe- 
Hcal,  into  a  lefs  capacious  Figure.  Now  this  Property  of  Water  and 

other 
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other  Liquors  muft  be  intirely  owing  to  the  centrifugal  Force  of  it’s 
Parts,  and  not  it’s  want  of  Vacuity;  fince  Salts  may  be  imbibed  by 
Water  without  encreafing  it’s  Bulk,  as  appears  by  the  Encreafe  of  it’s 
fpecific  Gravity.  So  Metals,  which  (fingly)  have  a  certain  fpecihc 
Gravity  beyond  which  they  cannot  be  condenfed,  will  yet  receive 
each  other  in  their  Interftices  fo  as  to  make  a  Compound  fpecifically 
heavier  than  the  heavieft  of  them ;  as  is  experienced  in  the  Mixture 
of  Copper  and  Tin. 

S  C  H  O  L  I  U 

By  encreafing  the  repellent  Force  of  the  Particles,  an  unelaftic  or 
incomprelTible  Fluid  may  become  elaftic,  or  a  Solid  (at  lead  a  great 
Part  of  it)  may  be  changed  into  an  elaftic  Fluid  ;  and,  vice  verfd,  by 
diminiftiing  the  repellent  Force,  an  elaftic  Fluid  may  be  reduced  to 
an  unelaftic  Fluid,  or  to  a  Solid.  That  the  Particles  of  Quickfilver, 
Water,  and  other  Liquors,  are  likewife  endued  with  an  attradive  Force, 
is  evident  from  thofe  Subftances  running  into  Drops  in  an  exhaufted 
Receiver,  as  well  as  in  the  Air,  and  likewife  their  adhering  to  other 
Bodies.  The  Attradion  and  Repulfion  exert  their  Forces  dilFerently  .* 
The  Attradion  only  ads  upon  the  Particles,  which  are  in  Contad, 
or  very  near  it;  in  which  Cafe  it  overcomes  the  Repulfion  fo  far,  as 
to  render  that  Fluid  unelaftic,  which  otherwife  would  be  elaftic;  but  it 
does  not  wholly  deftroy  the  Repulfion  of  the  Parts  of  the  Fluid,  becaufe 
it  is  on  Account  of  that  Repulfion  that  the  Fluid  is  then  incompref- 
fible.  When  by  Heat  or  Fermentation  for  any  other  Caufe,  if  there 
be  any)  the  Particles  are  feparated  from  their  Contad,  the  Repulfion 
grows  ftronger,  and  the  Particles  exert  that  Force  at  great  Diftances, 
fo  that  the  fame  Body  lhall  be  expanded  into  a  very  large  Space  by 
becoming  fluid,  and  may  fometimes  take  up  more  than  a  Million  of 
Times  more  Room  than  it  did  in  a  folid  or  incomprelTible  Fluid. 
(See  the  Queries  at  the  End  of  Sir  Ifaac  Newton^s  Optics.)  Thus  is 
Water  by  boiling,  and  lefs  Degrees  of  Heat,  changed  into  an  elaftic 
Vapour  rare  enough  to  rife  in  Air,  Oils  and  Quickfilver  in  Diftilla- 
tion  made  to  rife  in  a  very  rare  Medium,  fuch  as  remains  in  the  red- 
hot  Retort,  and  fulphureous  Steams  will  rife  even  in  an  exhaufted 
Receiver,  as  the  Matter  of  the  Aurora  Borealis  does  in  the  thinner 
Part  of  our  Atmofphere.  If  Aqua-fortis  be  poured  on  Quickfilver, 
a  reddifh  Fume  will  rife  much  lighter  than  common  Air;  fo  alfo  will 
Fumes  rife  from  Filings  of  Metals,  from  Vegetables  when  they  fer¬ 
ment  by  Putrefadion;  and  (as  the  Reverend  Mr  Hales  h2i%  Ihewn) 
feveral  iblid  Subftances  by  diftilling,  as  well  as  Fermentation,  will 
generate  permanent  Air. 

That  Heat  will  add  Elafticity  to  Fluids  is  evident  from  numberlefs 
Experiments,  efpecially  from  Diftilling  and  Chymiftry  :  But  what  is 
needful  to  confider  here  is  only,  that  it  ads  more  powerfully  on 
yOL.  VI.  Partii.  I  Water 
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Water  than  common  Air;  for  the  fame  Heat  which  rarefies  Air  only 
f  will  rarefy  Water  very  near  14000  times,  changing  it  into  Steam 
or  Vapour  as  it  boils  it:  And  in  Winter,  that  fmall  Degree  of  Hear, 
which  in  Refped;  to  our  Bodies  appears  cold,  will  raife  a  Steam  or 
Vapour  from  Water  at  the  fame  Time  that  it  condenfes  Air. 

By  a  great  many  Obfervations  made  by  Mr  Henry  Beighton^  F.R.S. 
and  myfelf,  upon  the  Engine  to  raife  Water  by  Fire,  according  to 
Mr  Newcofnen^s  Improvement  of  it-,  we  found  that  the  Water  ip  boil¬ 
ing  is  expanded  14000  times  to  generate  a  Steam  as  ftrong  (i,  e,  as 
elaftic)  as  common  Air,  which  therefore  muft  be  near  162  times  fpe- 
cifically  lighter.  And  that  this  Steam  is  not  made  of  the  Air  extrica¬ 
ted  out  of  the  Water  is  plain,  becaufe  it  is  condenfed  again  into  Wa¬ 
ter  by  a  Jet  of  cold  Water  fpouting  in  if,  and  the  little  Quantity  of 
Air  that  comes  out  of  the  injeifled  Water  muft  be  difeharged  at  every 
Stroke,  otherwife  the  Engine  will  not  work  well.  There  is  alfo  ano¬ 
ther  Experiment  to  confirm  this. 

EXPERIMENT. 

5,  A  B  CD  is  a  pretty  large  VeflTel  of  Water,  which  muft  be  fet  upon 

the  Fire  to  boil.  In  this  Vefiel  muft  be  fufpended  the  glafs  Bell  E, 
made  heavy  enough  to  fink  in  Water  -,  but  put  in,  in  fuch  a  Man¬ 
ner  that  it  be  filled  with  Water  when  upright,  without  any  Bubbles  of 
Air  at  it’s  Crown  within,  the  Crown  being  all  under  Water.  As  the 
Water  boils,  the  Bell  will  by  Degrees  be  emptied  of  it’s  Water,  being 
preifed  down  by  the  Steam  which  rifes  above  the  Water  in  the  Beil  \ 
but  as  that  Steam  has  the  Appearance  of  Air,  in  order  to  know 
whether  it  be  Air  or  not,  take  the  Veflfel  off  the  Fire,  and  draw  up 
the  Bell  by  a  String  faftened  to  it’s  Knob  at  Top,  till  only  the  Mouth 
remains  under  Water;  then,  as  the  Steam  condenfes  by  the  cold  Air 
*  on  the  outfide  of  the  Bell,  the  Water  will  rife  up  into  the  Bell  at  F 
quite  to  the  Top,  without  any  Bubble  above  it,  which  fiiews  that  the 
Steam  which  kept  out  the  Water  was  not  Air. 

N.  B.  Hon  Experiment  fucceeds  heft  when  the  Water  has  been  fir  ft  pur¬ 
ged  of  Air  by  boilings  and  the  Air-Pump 

We  know  by  feveral  Experiments  made  on  the  Fire-Engine  (in 
Captain  Savery's  Way,  where  the  Steam  is  made  to  prefs  immediately 
on  the  Water)  that  Steam  will  drive  away  Air,  and  that  in  Propor¬ 
tion  to  it’s  Heat;  though  in  the  open  Air  it  floats  and  rifes  in  it  like 
Smoak. 

Now  if  the  Particles  of  Water  turned  into  Steam  or  Vapour  repel 
each  other  ftrongly,  and  repel  Air  more  than  they  repel  each  other; 
Aggregates  of  fuch  Particles  made  up  of  Vapour  and  Vacuity  may 
rife  in  Air  of  different  Denfities,  according  to  their  own  Denfity  de¬ 
pendant  on  their  Degree  of  Heat,  without  having  Recourfe  to  imagi¬ 
nary  Bubbles  formed  in  a  Manner  only  fuppofed,  and  not  proved,  as 

we 
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we  have  already  fhewn.  I  own  indeed^  that  if  the  watery  Particles  had  no 
repellent  Force ^  they  miifl  precipitate  in  the  fame  Manner  that  Duji  will 
do  after  it  has  been  raifed  up  \  hut  we  have  too  many  Obfervaiions  and 
periment s  to  leave  any  Doubt  of  the  Exiftence  of  the  repellent  Force  above ^ 
mentioned.  Neither  can  I Jhezv  by  any  Experiment^  how  bigtheN[o\tQ\s\'cQ 
of  Vapour  mu  ft  be  which  exclude  Air  from  their  Interftices^  and  whether 
thofe  Molecule  do  vary  in  Proportion  to  the  Degree  of  Heat  by  an  Increafe 
of  repellent  Force  in  each  zvatery  Particle,,  or  by  a  farther  Divifion  of  the 
Particles  into  other  Particles  fill  left,  but  in  general  we  may  reafonably 
aftirm^  that  the  Rarity  of  the  Vapour  is  proportionable  to  the  Degree  of  iPs 
Heaty  as  it  happens  in  other  Fluids  (See  Phil.  Tranfacft.  Numb,  270.)  and 
ihaty  though  the  different  Degrees  of  the  Air's  Rarefaction  are  alfo  propor^ 
tionable  to  the  Heaty  the  fame  Degree  of  Heat  rarefies  Vapour  much  more 
than  Air. 

Now  to  fhew,  that  what  has  been  faid  will  account  for  the  Rife  of 
Vapours  and  Formation  of  Clouds,  we  muft  only  confider; - whe¬ 

ther  that  Degree  of  Heat,  which  is  known  to  rarefy  Water  14000  * 
Times,  being  compared  with  feveral  of  thofe  Degrees  of  Heat  in 
Summer,  Autumn,  and  Winter,  which  are  capable  of  raifing  Exhala¬ 
tions  from  Water  or  Ice;  the  Rarity  of  the  Vapours  (eftimated  by 
the  Degree  of  Heat)  will  appear  to  be  fuch,  that  the  Vapour  will  rife 
high  enough  in  Winter,  and  not  too  high  in  Summer,  to  agree  with 
the  known  Phcenomena. 

^hat  the  Effects  are  adequate  to  the  Caufes  in  this  Cafe^  I  think  1  can 
make  out  in  the  following  Manner  y  viz. 

The  Heat  of  boiling  Water,  according  to  Sir  Ifaac  Newton's  Table 
(Phil.  TranfaCt.  Numb.  270J  is  34,  the  mean  Heat  of  Summer  5,  the 
mean  Heat  of  Spring  or  Autumn  3,  and  the  leaft  Degree  of  Heat, 
at  which  Vapours  rile  in  Winter  (alias  the  mean  Heat  of  Winter) 
is  2.  The  Rarity  of  Vapour  proportionable  to  thefe  four  Degrees 
of  Heat,  is  14000,  2058,  1235,  and  823.  The  Rarity  of  Air  is, 
in  Summer  900,  in  Spring  or  Autumn  850,  and  in  Winter  800,  the 
Denfity  of  Water  compared  with  the  above-mentioned  Denfities,  be¬ 
ing  inverfely  as  One  to  the  faid  fore-mentioned  four  Numbers.  The 
Heights  above  the  Earth  to  which  the  Vapours  will  rife,  and  at  which 
they  will  be  in  (equilibrioy  in  an  Air  of  the  fame  Denfity  with  them- 
felves,  will  vary  according  to  the  Rarity  of  the  Vapour  depending  on 
the  Heat  of  the  Seafon.  For  the  Vapour  which  is  raifed  by  the  Win¬ 
ter’s  Heat,  exprefied  by  the  Number  2,  when  the  Air’s  Rarity 

f 

*  As  the  Digreffion  would  be  too  long  to  mention  here  thofe  Obfervations  on  the  Fire- 
Engine,  which  fhew  that  the  Vapour  from  boiling  Water  is  expanded  14000  Times  more 
than  cold  Water;  I  refer  the  Reader  to  the  6th  SeBion  of  25th  Contemplatwt  of  Niezoen^ 
tyt''s  Religious  Philofopher,  where  he  proves  by  an  Experiment  made  with  an  ^Eolipiie, 
that  one  Inch  of  Water  produces  13365  Inches  of  Vapour ;  which,  confidering  the  great 
Allowances  made  againft  the  Affertion,  may  well  be  called  14000. 
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is  800,  will  rife  to  (and  fettle  at;  a  Height  of  about  the  Sixth  of  a 
Mile,  when  the  Barometer  is  above  30  Inches  high.  But  if  the  Heat 
be  greater  then,  the  Vapours  will  rife  higher,  and  pretty  much  higher 
if  the  Sun  fliines,  though  in  frofty  Weather,  the  Barometer  being 
then  very  high.  If  the  Barometer  falls,  and  thereby  brings  the  Place 
of  /Equilibriu??i  ffor  Vapours  raifed  by  the  Heat  2)  nearer  the  Earth, 
then  alfo  will  the  Heat  be  encreafed,  the  Vapour  more  rarefied,  and 
•confequendy  the  new  Place  of  Mqullibrlim  fufficiently  high.  It  is  to  be 
obferved,  that  in  Winter,  when  the  Heat  is  only  equal  to  2,  the  Air 
is  denfeft  clofe  to  the  Earth,  which  has  not  any  Heat  fufficient  to 
rarefy  it  near  the  Ground,  as  happens  in  warm  Weather  \  therefore 
the  Vapour  will  rife  gradually  in  an  Airwhofe  Dcnfity  decreafes  con¬ 
tinually  from  the  Earth  upwards  \  neither  will  the  Vapour  be  hindered 
of  it’s  full  Rife,  by  any  Condenfation  from  a  greater  Cold  of  the 
ambient  Air,  the  Air  being  then  as  cold  next  to  the  Ground  where 
the  Vapour  begins  to  rife,  as  it  is  at  any  Heighth  from  the  Earth. 

The  Vapour  which  is  raifed  by  the  Heat  of  Spring  or  Autumn 
exprefled  by  Number  3,  will  rife  to  the  Height  of3i  Miles,  when 
the  Barometer  is  at  30,  and  the  Air’s  Rarity  is  850.  But  then,  as 
the  Air  is  hotter  nearer  the  Ground  than  at  the  Height  of  half  a  Mile 
or  a  Mile,  the  Vapour  will  condenfe  as  it  rifes ;  and  as  the  Air, 
when  the  Earth  is  heated,  is  rarer  near  the  Ground  than  at  fome 
Height  from  it,  the  Place  of  Equilibrium  for  Vapour  will,  upon  thefe 
two  Accounts,  be  brought  much  lower  than  otherwife  it  would  be; 
as  for  Example,  to  the  Height  of  about  a  Mile,  which  will  agree 
with  Phcenomena, 

In  Summer,  the  two  Caufes  above-mentioned  encreafing,  the  Va¬ 
pour  raifed  by  the  Heat  5  fwhofe  Place  of  Equilibrium  would  be 
5^  Miles  high,  if  the  Vapour  after  it  began  to  rife  was  not  condenfed 
by  cooling,  and  the  Air  was  denfeft  clofe  to  the  Earth;  will  fettle 
at  the  Height  of  about  li  or  2  Miles,  which  is  alfo  agreeable  to  Phce- 
nomena. 

Lajlly^  As  the  Denfity  and  Rarity  of  the  Vapour  is  chiefly  owing 
to  it’s  Degree  of  Heat,  and  in  a  fmall  Meafure  to  the  encreafed  or 
diminifhed  PrefTure  of  the  circumambient  Air,  when  it  is  not  confin¬ 
ed  ;  and  the  Denfity  and  Rarity  of  the  Air  is  chiefly  owing  to  the 
increafed  or  diminiffied  PreflTure,  by  the  Accumulation  or  Exhau^- 
ftion  of  fuperior  Air,  whilft  Heat  and  Cold  alter  it’s  Denfity  in  a 
much  lefs  Proportion  ;  the  Clouds  made  of  the  Vapours  above-men¬ 
tioned,  inftead  of  conforming  themfelves  to  the  altered  Denfity  of  the 
ambient  Air,  will  rife  when  it  is  condenfed,  and  fink  when  it  is  rare¬ 
fied;  and  alfo  rife  or  fink  fwhen  the  Prefiure  of  the  Air  is  not  al¬ 
tered,  and  it’s  Denfity  very  little  changed)  by  their  own  Dilatation, 
owing  to  Heat  or  Cold ;  as  may  be  obferved  often,  by  feeing  them 
change  their  Height  confiderably,  whilft  the  Barometer  continues 
2  exa(ftJy 
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exadly  at  ths  fame  Degree,  and  the  Thermometer’s  Liquor  rifes  or 
fails  very  little,  and  fometimes  not  at  all. 

As  for  the  Manner  how  Clouds  are  changed  into  Rain,  I  have 
hinted  it  in  the  Beginning  of  this  Paper  *,  but  for  farther  Satisfadion, 

I  refer  the  Reader  to  Dr  Halley^s  Account  of  it,  in  the  Pbilofopbical 
Tranfaolions  183.J  in  which  I  entirely  acquiefee,  having  al¬ 
ways  found  it  agreeable  to  the  Pbeenomena.  , 

If  by  publilhing  thefe  Thoughts,  I  have  explained  the  Rife  of  Va¬ 
pours,  in  a  more  fatisfadtory  Way  than  has  been  done  before ;  or  if 
1  have  only  given  ufeful  Hints  to  others  more  capable  of  doing  it, 

I  have  my  End. 

P,  S,  Since  I  have,  for  Brevity  fake,  only  mentioned  at  what 
Heights  from  the  Surface  of  the  Earth,  Vapours  of  different  Denfi- 
ties  will  come  to  an  Mquilihrium^  without  giving  a  Reafon  for  fettling 
the  Place  of  Mquilibrium^  at  thofe  Heights  ;  I  think  proper  to  give 
the  Method  here  by  which  they  are  to  be  found,  viz.  As  the  Va¬ 
pours  will  fettle  and  rife  where  the  Air  is  of  the  fame  Denfity  with 
themfelves ;  it  is  only  required  to  find  the  Denfity  of  the  Air  at 
any  Diftance  from  the  Earth,  at  feveral  Heights  of  the  Barometer, 
which  may  be  deduced  from  Dr  Hallefs  two  Tables,  Pbllofopb.  P’ran^ 
fa5f.  Numb.  386.  (the  Firft  fhewing  the  Altitude  to  given  Heights  of 
the  Mercury  *,  and  the  Second,  the  Heights  of  the  Mercury  at  given 
Altitudes^  and  knowing  the  Degree  of  Heat  by  the  Thermometer, 
becaufe  the  Denfity  of  the  Vapour  depends  upon  the  Degree  of 
Heat  of  the  Seafon;  provided  that  proper  Allowances  be  made  for 
the  great  Rarefadfion  of  the  Air  near  the  Earth  in  hot  and  dry  Wea¬ 
ther,  and  the  Condenfation  of  the  Vapours  in  their  Rife,  by  reafon  of 
the  Air  being  colder  at  a  little  Height  above  the  Earth  than  juft  at 

the  Surface  of  it.  ^  . 

XX.  In  the  Pbilofopbical  PranfaEliom  for  November  and  December, 

1709,  N.  324,  I  have  given  an  Account  of  fome  of  the  moft  remark-  January  173^. 

able  Frofts  that  I  could  find  any  Relation  of ;  and  particularly  of  By  the  Rev  f 

that  great  and,  I  had  almoft  faid,'  univerfal  one  in  1708,  which  the  William  Der- 

Society  had  very  good  Hiftories  of  from  divers  Parts,  and  which,  in 

that  Pranfa5lion,  I  have  given  an  Account  of  from  the  Original  Papers, 

which  the  Society  was  pleafed  to  do  me  the  Honour  to  entruft  me 

with. 

In  that  PranfaEiion  I  have  made  it  very  probable,  that  the  greateft 
Defcent  of  the  Spirits  in  the  Thermometer,  was  on  Decern,  30,  1708, 
when  my  Glafs  was  within  T  of  an  Inch  as  low  as  it  is  with  artificial 
Freezing  with  Snow  or  Ice  and  Salt :  And  in  the  late  Froft  it  was 
almoft,  if  not  altogether,  as  low. 

The  Freezing-Point  of  my  Thermometer  is  10  Inches  (which  I  call 
100  Degrees)  above  the  Globe  of  Spirits  ;  and  the  moft  intenfe  Freez¬ 
ing  (according  to  the  Methods  I  have  mentioned  m  i\\3,tFranfa^ion) 

is  juft  at,  or  very  little  within,  the  Ball.  And  on  January  30,  about 
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Sun-rifing,  the  Thermometer  was  but  an  Inch,  or  ro  Degrees  above 
the  Point  of  extreme  Freezing;  and  on  February  3,  at  only  half  an 
Inch,  or  5  Degrees.  And  confidering  that  the  Thermometer  I  ob- 
ierved  with  in  1708,  was  lefs  accurate,  and  differently  graduated 
from  that  which  I  now  have,  I  am  apt  to  think,  that  the  Froft  on 
Februar^j  3  lafb,  was  altogether  as  intenfe  as  that  on  December  30, 
1708.  For  although  a  frigorifick  Mixture  funk  the  Spirits  but  one 
I'enth  lower  in  the  old  Thermometer,  and  about  5  or  6  Tenths  in 
that  1  now  obferve  with,  yet  I  take  the  Difference  to  be  little,  or 
none  at  all,  by  rcafon  of  the  Tendernefs  of  the  new  above  the  old 
Glafs. 

And  this  Degree  of  Cold  I  take  to  be  as  exceffive  as  in  any  of  the 
Years  mentioned  in  the  laid  Franfabtion  ;  yea,  any  of  the  Years, 
when  the  Fhames  at  London  was  frozen  over  :  lam  fure  colder  than 
in  the  Year  1716,  when  that  River  was  frozen  over  for  feveral  Miles, 
and  Booths  and  Streets  were  made  on  the  Ice,  an  Ox  roafted  thereon, 
&c.  For  the  lowed  Point  of  Freezing  in  1716,  was  on  January  7, 
when  the  Spirits  fell  to  35  Degrees  only  of  the  Glafs  I  now  make  ufe: 
But  the  true  Caufe  of  the  freezing  of  the  Fhames  that  Year  was  not 
barely  the  Excefs  of  the  Cold,  but  the  long  Continuance  of  it :  Which 
was  alfo  the  principal  Caufe  of  thofe  remarkable  Congelations  of  that 
River  in  1683,  and  1708,  when  I  fa w  Coaches  driven  over  the  Ice, 
large  Fires  made  on  it,  ^c, 

XXI.  I .  We  are  told  by  Mr  JeJfop^  in  the  FranfabiionSy  that  what  the 
common  People  call  Fairy  CircleSy  are  occafioned  by  Lightening  ;  but 
I  think  it  has  not  yet  been  obferved,  that  they  continue  vifible  50 
Years,  and  that  no  Compofition  of  Ufe  in  Fire-works  will  produce 
near  lb  lading  an  Effedf,  as  I  have  experienced.  There  feems  to  be 
fomething  here,  which  Sulphur  and  Nitre  will  hardly  account  for. 
Does  it  depend  upon  the  great  Quantity  of  the  Matter  difeharged,  or 
the  Violence  with  which  it  is  impelled  ?  The  Ground  is  no  way  torn 
up,  and  the  Grafs  is  only  a  little  bladed  ;  which  would  make  one 
think  it’s  Force  well  nigh  fpent :  Whereas,  when  the  Burd  is  near 
us,  the  Effect  is  like  that  of  a  Petard,  as  appears  from  the  follow¬ 
ing  Indance. 

On  Saturday  July  3,  at  MMury^  three  Miles  Eajl  of  this  Place, 
about  two  in  the  Afternoon,  JFilliam  Flally  aged  above  Sixty,  was 
found  dead  in  a  hard  gravelly  Field,  together  with  five  Sheep,  which 
lay^  round  him  about  30  Yards  Didance  :  of  the  five,  that  only, 
which  lay  neared  him,  had  a  vifible  Wound  through  the  Head. 
The  Shepherd  lay  partly  upon  his  Side  ;  the  upper  Part  of  his  Head 
was  terribly  fradtured,  and  his  right  Knee  was  out  of  joint.  He  had 
a  Wound  in  the  Sole  of  his  Foot,  towards  the  Heel ;  his  right  Ear 
was  cut  off,  and  beaten  into  his  Skull,  and  Blood  flow’d  out  of  that 
Part  upon  the  Ground,  He  is  fuppofed  to  have  been  driving  thofe 
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Sheep.  All  his  Cloaths  and  Shirt  were  torn  into  fmall  Pieces,  and 
hung  about  him  *,  but  from  the  Girdle  downv^ards  were  carried  away 
intirely,  and  fcattered  up  and  down  the  Field  :  Particularly,  the 
Soles  of  a  new  ftrong  Pair  of  Shoes  were  rent  off.  His  Hat  was 
driven  to  Pieces:  I  have  a  Hand  breadth  of  it  full  of  irregular  Slits, 
and,  in  fome  few  Places,  cut  as  with  a  very  fliarp  Pen-knife,  and  a 
little  finged  in  the  upper  Part.  His  Beard,  and  the  Hair  of  his 
Head  were,  for  the  moft  Part,  clofe  burnt  off.  The  Iron  Buckle  of 
his  Belt  was  thrown  40  Yards  off,  and  a  Knife  in  the  right  fide  Pocket 
of  his  Breeches  was  broken  in  Pieces,  not  melted,  and  the  Haft  fplit. 

Near  each  Foot  appear  two  round  Holes  about  a  Yard  deep,  and  five 
Inches  Diameter,  which  fhews  the  Force  of  the  Blow.  I  have  feen 
an  Iron  Ball  fhot  out  of  a  Mortar  almoft  perpendicular,  which,  upon 
a  like  gravelly  Soil,  made  not  a  greater  Impreffion.  About  the  Time 
this  Accident  happened,  a  Tradefman  of  the  fame  Town  obferved  a 
Sort  of  Fire-ball,  as  large  as  a  Man’s  Head,  to  burfi:  in  four  Pieces 
near  the  Church.  The  Storm  began  here  at  30  ^  and  lafted,  with 
intermiffions,  to  2^  30^  and  we  faw  the  Lightening  towards 
ry  all  the  Evening.  Two  Perfons  at  Ayjiho  were  a  little  hurt  at  the 
fame  Time,  and  one  of  them  (truck  down  to  the  Ground,  and  fays, 
he  thought  he  was  felled  with  a  Beetle.  I  my  felf  heard  the  Hifs  of 
a  Ball  of  Fire,  almoft  as  big  as  the  Moon,  which  flew  over  my  Gar¬ 
den,  from  S,  A.  to  N,  W, 

2.  I  thought  I  had  been  impertinently  circumftantial  in  the  j farther  a 
count  of  the  late  Storm  5  but  there  ftill  remains  a  Particular  or  two  count,  by  the 
to  complete  it.  I  ordered  my  Nephew,  a  Student  of  Merton^  a  pretty 
good  Philofopher,  to  fearch  the  Holes  made  by  the  Blaft.  Both  of  ^ 
them  at  firft,  were  almoft  perpendicular  for  half  a  Yard,  and  after 
that  grew  narrower  •,  in  both  of  them,  the  Matter  divided  into  two 
Parts,  and  formed  horizontal  Cavities  about  three  Inches  Diameter. 

In  one  he  found  a  very  hard  glazed  Scone,  of  about  10  Inches  long, 

6  wide,  and  4  in  Thicknefs,  crack’d  in  two :  Others  it  could  not 
pierce,  but  was  turned  here  and  there  out  of  its  Courfe,  but  left  not 
the  lead  Blacknefs,  or  other  Difcolouring  any  where.  As  to  the 
Knife,  it  was  not  the  Blade,  but  the  Haft,  and  the  Hinge  that  goes 
into  it,  which  was  fhivered  in  Pieces.  Near  the  Sheep  that  was 
wounded,  the  Ground  was  torn  up  near  two  Yards  round.  It  was 
very  furprizing,  that  the  Man’s  Body  was  not  beaten  to  Pieces,  or 
Bones  broken  at  leaft. 

To  make  a  grofs  Eftimate  of  the  Force,  I  took  a  Cohorn  charged 
with  three  Quarters  of  a  Pound  of  very  good  Powder,  wadded  with 
thick  Paper,  and  fired  it  againft  a  Stone  of  the  fam.e  Dimenfions,  but 
not  fo  hard,  which  it  fhattered  to  Pieces  at  half  an  Inch  Diftance: 

But,  in  the  other  Blow,  we  have  above  treble  the  Effcdt,  without 
any  difcoverable  Particles  at  all;  and  yet  it  feems  to  fly  like  fmall 
Shot;  pierces  only  here  and  there,  and  leaves  a  good  many  Places 
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quite  untouched,  as  is  evident  from  the  Flat  which  I  have  by  me. 
To  confirm  this,  James  Marjhal  of  this  Town  aflures  me,  that  in  the 
Middle  of  the  fame  Storm,  he  received  a  Blow  upon  his  Hat,  which 
rattled  like  Shot  through  the  Branches  of  a  Tree:  It  beat  in  the  Crown 
a  little  without  penetrating  it:  He  ftaggered,  and  was  giddy  for  two 
Days  afterwards.  Two  of  his  Sons  were,  at  the  fame  Inftant,  both 
knocked  down  to  the  Ground,  and  ftunned  a  little,  but  prefently  came 
£0  themfelves,  and  have  no  Wound:  They  are  about  20,  and  23 
Years  old.  Whether  this  may  not  be  accounted  for,  by  fuppofing 
the  Flame  to  ratify  the  Air,  and  make  a  Sort  of  Vacuum  about  one; 
into  which  when  it  returns  again,  it  gives  the  Likenefs  of  a  Stroke 
with  a  Beetle,  as  he  expreflfes  it.  I  fancy  a  Wind-Gun,  with  com- 
prefled  Air,  would  have  the  fame  Effedt,  and  might  eafily  be  tryed 
upon  a  Dog,  or  fuch  like  Animal. 

j^Worceller,  g.  We  had  on  the  loth  continued  Lightening  in  the  Eaft  from 
Eight  of  the  Clock  at  Night  to  Twelve  ;  the  Weather  for  fome  time 
lluXaul 6y  before  having  been  very  fultry,  the  Wind  at  N.  E.  and  the  Barometer 
R.  Beard,  at  fettled  Fair.  The  next  Morning  the  Mercury  funk,  and  the  Sky 
M.D.  F.R.S.  became  more  cloudy  and  temperate,  except  a  few  hot  Gleams;  at 
Two  in  the  Afternoon,  feveral  fierce  Showers  fell,  attended  with 
Flafhes  of  Lightening  and  Claps  of  Thunder,  that  ftill  approached 
nearer  us :  Between  Two  and  Three,  a  Flafh  came  fo  violently  up¬ 
on  me,  fucceeded  fo  very  quick  by  a  low,  unufual,  dreadful  Sound, 
that  I  immediately  went  to  the  door,  fearing  fome  Mifchief  near.  I 
was  foon  call’d  to  an  Officer’s  Lady  (aged  about  18,  and  breeding) 
kill’d  by  it  in  the  adjoining  Street.  I  found  her  yet  warm,  and  that 
fhe  had  furvived  the  Stroke  for  6  or  7  Minutes.  The  Fire-Marks 
they  fhewed  me  were  Streaks  of  a  Copper-Colour  branched  from  the 
Left  Shoulder  all-over  the  ^horax^  and  interfperfed  here  and  there 
with  irregular  Spots,  which  gave  occafion  for  that  Conceit  publifh’d 
in  our  News,  that  curious  Plants  were  drawn  on  her  Bofom^  as  with  the 
fineft  Pencil,  This  fad  Accident  happened  in  a  Parlour- Window  next 
the  Street,  that  could  contain  about  two  Perfons.  The  Lady,  it 
leems,  terrified  with  the  repeated  Lightening  and  Thunder,  (it having 
formerly  been  fatal  to  her  Brother)  defir’d  an  Officer  to  change  Places 
with  her,  that  fhe  might  be  near  her  Hufband  ;  but  fhe  was  no  fooner 
feated  by  his  fide,  than  fhe  inclined  fide-ways,  and  fpoke  fome 
Words  ;  after  fhe  was  carried  to  another  Room,  fhe  faid,  fhe  was 
gone,  and  then,  that  fhe  was  blind,  and  afked  for  Water.  The  Huf¬ 
band  was  thrown  along,  together  with  the  fortunate  Gentleman  that 
had  juft  refigned  his  Seat;  and  a  large  Looking-Glafs  was  lifted  off 
the  Hooks.  The  Landlord’s  Daughter,  at  work  near  the  Lady, 
perceived  fuch  an  Impulfe  on  the  fide  of  her  Head,  that  her  Hearing 
was  much  impaired,  and  upon  ever^  Peal  of  ‘Thunder  ftnee  Jhe  is  affected 
in  like  7nanner^  tM  not  fo  ftronglj.  The  Gentleman  complained,  that 
they  were  ftupified,  forced  down  they  did  not  know  why,  unlefs  it 

were 
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%ere  for  want  of  Breath ;  and  of  Pains  and  Numbnefs  in  their  Limbs; 

They  had  likewife  on  different  Parts  of  their  Bodies  fuch  reddifh 
Wheals  as  were  feen  on  the  Lady’s  Breaft:  But  thefe  Symptoms  va- 
nifhed  the  next  Day.  The  other  two  Perfons  at  the  further  End  of 
the  Room  were  untouched;  they  were  all  fenfible  of  a  fulphurous 
Smell.  The  Pane  of  Glafs  exadly  behind  the  Lady’s  Waft,  was 
perforated  by  a  round  Hole  of  an  Inch  and  half  Diameter,  as  if  done 
with  a  Diamond,  or  rather  a  Wind-Gun;  but  no  where  thereabouts 
could  I  difcern  the  leaft  Traces  of  Fire,  or  Heat,  nor  on  the  Lady’s 
Clothes  (having  no  Stays  on)  the  Signs  of  any  Violence.  On  a  more 
nice  Examination  of  the  Body,  in  the  Prefence  of  the  Friends,  that 
Evening,  I  difcovered  on  the  left  Loin,  taking  in  part  of  the  Spine 
of  the  Oi  which  was  fomewhat  fwoln,  a  deep  Contufion  of  the 

fame  Dimenfion  with  the  Breach  in  the  Glafs:  The  Skin  was  neither 
indurated,  nor  pierced  :  The  Blood  in  the  Capillaries  all  round,  but 
chiefly  up  the  Back,  fettled,  the  Colour  of  which  was  eafily  diftin- 
guifhed  from  that  of  the  Streaks,  and  the  circular  Impreffion. 

The  PhcB7iomenon^  that  ^ufed  this  Misfortune,  rofe  from  the  N.  E, 
firft  Aid  off  the  Gabel-Beam,  and  the  Bricks  on  the  back  part  of  the 
next  Houfe,  filled  a  little  Court  with  Flame  and  Smoak,  then  turned 
a  Leaden  Spout  contrary  to  it’s  former  Direction,  mounted  over  the 
Roof,  and,  cracking  a  Stack  of  Chimneys,  dropt  down  at  the  Win¬ 
dow  where  the  Hufband  and  Wife  fate.  Some  credible  People  that 
faw  it,  to  their  great  Terror,  aflure  me,,  that  it  was  a  Ball  of  Fire, 
and  that  it  burft  with  the  loudeft  Report  they  ever  heard  ;  and  then, 
with  a  hiffing  Noife,  paflfed  about  a  Yard  from  the  Ground  through 
an  adjacent  Street,  and  rolled  off  to  the  S.  W.  Some  Workmen 
there,  and  on  a  neighbouring  Hill,  obferved  the  fame. 

In  my  Opinion,  the  Mortality  of  this  Blow  may  be  accounted  for 
from  the  known  Effedfs  of  imprifoned  Air  only,  when  fet  at  liberty, 
as  the  Appearances  on  the  Skin  may,  from  other  adlive  Particles  hur¬ 
ried  along  with  it  at  the  time  of  the  Explofion.  The  Impetus  being 
firft  received  on  the  Parts  deferibed,  occafioned  her  Death  to  be  lefs 
fudden  than  ufual  in  fuch  Cafes. 

We  have  had  more  Lightening  and  Thunder  lately  in  one  week,  j farther  ac^ 
than  ever  has  been  known  in  that  fpace  of  time :  And  what  was  more  ex-  count  by  the 
traordinary,  the  Continuance  of  it  for  9  of  10  Hours  together,  with 394* 
little  or  no  Intermiflion,  and  at  fuch  a  Height  above  us.  So  far  has 
this  been  from  doing  any  great  Damage  near  us,  that  in  the  Opi¬ 
nion  of  the  Country-Farmers,  it  had  very  good  Effedls,  efpecially  at 
the  beginning  during  the  Heat:  For  the  little  Infedls,  that  in  fome  . 

Places  threatened  the  Deftrudtion  of  the  Hops  and  fome  other  Plants, 
fell  off  like  Bees  by  the  Steam  of  a  lighted  Match. 
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In  Carmar-  5.  On  Decmher  6,  1729,  in  the  Afternoon,  there  happened  terrible. 
^rEvIn^Da-  Lightening,  which  alarmed  the  whole  Neighbourhood  ; . 

vies,  No.  about  four  of  the  Clock  or  thereabouts,  as  the  Wife  of  one  PFilliam.: 

416.  pag,444.  Griff,  Morgan  of  Pencarreg^  was  carrying  a  Pail  of  Water  into  the- 
Houfe,  fhe  was  no  fooner  come  over  the  Threfliold  into  a  fmalf 
Entry  that  leads  towards  the  Fire,  than  there  broke  fuch  a  violent  ^ 
Clap  of  Thunder,  after  its  Forerunner  (Lightening^  that  Ihe  and  three 
of  her  Children  were  inftantly  bereaved  of  their  Senfes,  and  lay  fthey - 
know  not  how  long)  miferable  and  ghaftly  Monuments  of  the  terrible- 
Shock;  and  (if  my  Memory  fails  me  not)  they  lay  weltring  in  their 
Blood,  before  they  recovered,  and  were  able  to  creep  to  the  Bed, , 
’dll  the  next  Neighbour  happened  to  come  in  (the  Hufband  being, 
then  abroad  at  his  Day-Labour)  to  aflift  them.  The  Caufe,  what¬ 
ever  it  was,  whether  Thunder-Bolt,  Thunder-Ball,  Lightening, 
llruck  (*tis  imagined)  at  the  Eaft  End,  near  the  Foundation,  into  the^ 
Hearth,  and  cleaved  in  two  a  thick  Stone  of  about  half  a  Yard  in 
Breadth  beyond  the  Fire  (which  we  commonly  call  in  IVelJh  Pentan) 
one  Part  whereof  ftill  remains,  and  that  cleft,  but  the  other  is  fhac- 
tered  into  fmall  Particles  and  Splinters,  and  thofe  fliot  into  their 
Flcfh,  which  (’tis  prefumed)  did  the  moft  Hurt;  About  twenty-four^ 
or  more  of  thofe  Stones  were  from  Time  to  Time  taken  out  of  their 
Wounds;  two  of  thofe,  being  all  I  could  get,  I  have  fent  for  an  In- 
Bance.  It  appears,  that  afterwards  it  forced  it’s  Way  out  through 
the  Wall  on  the  Southffide  within  the  Compafs  of  the  Hearth,  when  it 
raade-a  terrible  Breach  from  Top  to  Bottom,  and  removed  the  Stones 
from  the  Foundation,  and  nigh  thereto  made  a  deep  Hole  perpendi^ 
cular  in  the  Earth,  that  one  might  thruft  in  a  Staff  to  the  Wrift,  as  -, 
the  Woman  herfelf  informed  me.  That  part  of  the  Wall  was  made 
up  before  I  viewed  the  Spot.  By  the  Violence  of  it^  the  Brand-Irons 
and  Legs  thereof  were  ftrained,  and  when  they  endeavoured  to  put- 
them  to  their  true  Pofition  as  before,  they  found  them  fo  burnt  up, 
that  they  fell  a- funder  like  rufty  Iron,  or  Wormeaten  Timber,  and 
fo  became  of  no  further  Ufe.  The  Partitions  in  the  Houfe,  which 
were  of  no  ftrong  Subitanee  (being  watled,  fuch  as  they  have  in  Country„ 
Houfes^  were  moved  out  of  place,  and  a  Cheft  full  of  Corn  forced  , 
down  towards  the  Door,  fome  Yards  from  the  Place  where  it  ftood. 
The  Bucket  the  Woman  had  in  her  Hand,  and  other  wooden  Veffels  , 
in  the  Houfe,  were  all  or  moft  of  them  fhattered,  Difhes  and  Spoons, 
Cxc.  blown  off,  and  after  fome  Days,  found  and  gathered  in  the  Gar¬ 
den,  on  the  North-Jide  of  the  Houfe,  fplit  and  broken,  with  fome 
Yarn  that  was  hanging  in  the  Top  of  the  Houfe,  found  out  of  Doors 
n  while  after ;  and  many  more  Diforders  than  I  am  able  to  account 
for  at  prefent. 

The*  Woman  has  quite  loft  her  left  Eye,  ftic  was  fpeechlefs  for  a 
Week  or  nine  Days,  and  could  not  fwallow.  She  has  lately  had  a 
few  Stones  come  out  of  her  Mouth,  under  the  Tongue,  and 
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ther  Parts  inwardly:  The  Tip  of  her  Tongue  is  taken  off,  as  far 
as  I  can  guefs,  for  fhe  is  {till  lifping;  three  ©f  the  fore  Teeth  of 
the  under  Jaw  are  broken,  and  the  lower  Lip  is  flit,  but  is  now 
pretty  well  healed ;  the  fecond  and  third  Fingers  of  the  Right-hand 
are  quite  off,  and  the  Colour  of  that  Hand  is  {till  like  a  Flame  of 
Fire,  as  if  there  were  yet  remaining  fome  igneous  Particles  in  it.  She 
has  l^uch  a  terrible  Galh  upon  that  Shoulder  between  the  Joints,  that 
once  one  might  cover  an  Egg  in  it,  very  painful  \  befides  three  or  more 
Bruifes  upon  the  Arm  down  to  the  Wrift,  that  flie  is  not  able  to  heave 
or  lift  it  up,  without  the  Help  of  the  other  Hand,  befides  feveral 
other  Wounds  and  Bruifes  over  great  Part  of  her  Body.  A  Boy  (an 
Ideot)  had  his  Hair  all  findged,  his  Face  and  Breaft  all  fcorched 
with  Blifters  like  Bladders  running  from  the  raw  Flefli,  with  feveral 
Stones  taken  out  from  his  Body  and  Legs,  and  two  other  fmall  ChiF 
dren  fuffered  greatly,  fo  that  the  Wounds  are  reckoned  by  the  Wo¬ 
man  that  ufed  to  drefs  them,  to  be  Thirty  at  Icaft  between  the  Mo¬ 
ther  and  Children :  only  one  Girl  about  ten  Years  old,  or  thereabouts, 
that  flood  at  a  Diflance  next  the  Doors  efcaped,  having  her  Cloaths 
only  findged,  and  no  Hurt  done  her.  I  had  almofl  forgot  to  mention 
the  feveral  Splinters  of  Bones  taken  out  in  drefling  their  Wounds,  that 
I  could  not  get.  It  is  worth  obferving  alfo,  that  they  did  fmell  fo 
ftrong  of  the  Sulphur  and  bituminous  Matter  for  fome  Days,  that  one 
could  hardly  go  near  them.  They  are  now,  free  from  any  grievous 
Pain  fo  that  they  go  about. 

This  Account  was  fent  me  by  Mr  Jenkin  Jenkins  a  Clergyman,  who 
lives  in  that  Neighbourhood:  About  half  a  Year  after  I  was  that 
Way,  and  viewed  the  Breach  made  in  the  Houfe,  and  the  Wounds 
which  the  Woman  and  her  Children  had  received  by  the  Stones  lodged 
in  their  Bodies,  fome  of  which  were  not  then  healed.  The  Woman 
then  gave  me  the  little  Piece  of  a  Stone,  wrapped  up  in  the  brown 
Paper,  which  Ihe  faid  fhe  had  taken  out  of  her  Tongue,  above  five 
Months  after  this  Difafler  had  happened. 

XXII.  I.  The  26th  of  OEloher^  being  on  the  River  coming  up  to  t  i- 
London^  about  half  an  Hour  pafl  Ten,  the  Sun  being  then  about  Edmui^d' 
twenty  Degrees  high,  I  obferved  a  Circle  about  the  Sun,  which  is  Halley  z,.z 
by  no  means  unufual,  when  the  Air  in  chilly  Weather,  fuch  as  it  is  N®. 

now,  is  replete  with  fnowy  Particles ;  which  Circle  was  of  the 
Size  in  which  it  always  appears  about  23  Degrees  from  the  Sun,  ^ 
and  faintly  ting’d  with  the  Colours  of  the  Iris.  When  this  Circle 
happens,  I  always  look  out,  to  fee  whether  any  other  of  the 
Phenomena  that  fometimes  attend  it  do  at  that  Time  appear,  fuch 
as  Parhelia^  and  other  coloured  Circles,  concentric  with  the  Sun,  and 
fometimes,  as  once  I  faw  it,  cxcentric  ;  as  alfo  a  white  Circle  round  the 
Zenith^  in  equal  Altitude  with  the  Sun  :  But  this  Time,  the  Air  being 
thickned  with  a  hazy  Vapour,  and  the  Smoke  of  the  Town,  I  could 
‘Only  fee  to  the  Eajiward  a  luminous  white  Patch,  which  for  about 
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twenty  Minutes  fhone  through  the  thick  Air  very  confpicuouffy,  of 
about  two  Degrees  Diameter,  as  near  as  I  could  eftimate  it,  and  a- 
bout  the  fame  Altitude  with  the  Sun  :  and  from  it^  towards  the  Sun, 
there  feemed  to  proceed  a  long  white  Tail,  much  narrower  than  the 
Mock-Sun,  but  which  I  took  to  be  a  Segment  of  the  white  Circle 
which  I  once  faw  entire  in  London.  Had  the  Air  been  clear,  I  doubt 
not  but  much  more  of  the  Phenotnena  of  the  Parhelia  might  this  Time 
have  been  obferved  :  and  I  hope,  that  from  our  Neighbourhood  fome 
Member  of  the  Society  may  furnifh  us  with  a  fuller  Relation.  But 
how  to  explain  thefe  Appearances,  and  account  for  the  Magnitude’ 
of  thefe  Circles,  is  what  feems  ftill  wanting. 

2.  About  Ten  of  the  Clock  in  the  Mornings  on  Sunday  Ocioher 
22.  1722.  being  at  the  Houfe  of  Satnuel  Barker,  Efq;  of  Lyndon  in 
the  County  of  Rutland,  after  an  Aurora  Borealis  the  Night  before 
(Wind  W.  S.  W.)  I  faw  an  Attempt  towards  two  Mock-Suns,  as  I 
had  done  fometimes  formerly,  of  which  I  immediately  informed 
Mr  Barker,  though  without  any  great  Expectations  of  what  followech 
About  i  or  i  of  an  Hour  after,  I.  went  to  view  the  Heavens,  and^ 
then  found  the  Appearance  compleat ;  and  when  Mr  Barker  and  o- 
thers  of  the  Family  were  called,  we  all  faw  it,  and  all  faw  indeed 
what  we  had  none  of  us  feen  before  *,  1  mean  two  plain  Parhelia,  or 
Mock-Suns,  tolerably  bright  and  diftinCt ;  and  that  in  the  ufual 
Places,  viz.  in  the  two  InterfeClions  of  a  ftrong  and  large  Portion  of 
an  Halo,  with  an  imaginary  Circle,  parallel  to  the  Horizon,  palling 
through  the  true  Sun.  I  call  this  Circle  here  imaginary,  becaufe  it 
was  not  it  felf  vilible,  as  it  fometimes  has  been  at  fuch  Appearances, 
Y.2lq\\  Parhelion  had  it’s  Tail,  of  a  white  Colour,  and  in  direCl  Oppo- 
lition  to  the  true  Sun  ;  that  towards  the  Eaft  was  20  or  25  Degrees 
Jong  ;  towards  the  IVeft  about  10  or  12  Degrees ;  but  both  narrowell 
at  the  remote  Ends.  The  Mock-Suns  were  evidently  red  towards 
the* Sun,  but  pale  or  whitifh  at  the  oppofite  Sides,  as  was  the  Halo 
alfo.  Upon  calling  our  Eyes  upward,  we  faw  an  Arc  of  a  curious 
inverted  Rainbow,  about  the  Middle  of  the  Diltance  between  .the  Top 
of  the  Halo  and  our  Vertex.  I  mean  this,  when  Allowance  is  made 
for  the  ufual  Inequality,  that  appears  between  .the  fame  Number  of 
Degrees,  nearer  to  and  remoter  from  that  Vertex.  This  Arc  was 
as  diltinCl  in  it’s  Colours  as  the  common  Rainbow;  and,  with  the  like 
Allowance  as  before,  of  the  fame  Breadth.  The  red  Colour  was  on 
the  Convex,  and  the  blue  on  the  Concave  of  the  Arc;  which  feemed 
to  be  about  90  Degrees  long :  It’s  Center  in  or  near  our  Vertex.  On 
the  Top  of  the  Halo  was  a  kind  of  inverted  bright  Arc,  though  it^s 
Bend  was  not  plain.  The  lower  Part  of  the  Halo  was  among  the 
Vapours  of  the  Horizon,  and  not  vifible.  The  Angles,  efpecially 
as  more  exadly  meafured  on  Monday,  near  Noon,  when  the  fame 
Appearance  returned  again,  but  more  faintly,  were  as  follows.  Sun’s 
Altitude  22°i;  perpendicular  Semidiameter  of  the  Halo  2.3^7;  Di- 
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ftance  of  the  Rainbow  from  the  Top  of  the  Halo  23^5  ;  Semidiameter 
of  the  Arc  of  the  Rainbow^  if  our  Vertex  be  fuppofed  it’s  Center,  12®. 

The  Phenomenon  lafted  each  Day  for  an  Hour  and  an  half,  or  two 
Hours.  What  was  moft  remarkable  on  Monday  was  that  the  Wind, 
which  on  Sunday  had  been  almoft  infenfible,  was  now  become  fenfi- 
ble,  and  changed  to  N.  N.  E.  that  the  Halo  wasfenfibly  h^com^  oval \ 
it’s  Ihorter  Axis  parallel  to  the  Horizon ;  and  the  two  Mock-Suns, 
which  were  then  but  juft  vifible,  efpecially  that  on  the  Eaft^  were 
not  in  the  Halo,  but  a  Degree  or  two  without  it,  which  I  aferibe  to 
the  unufual  Shortnels  of  the  Horizontal  Diameter;  which  Pofitiom 
of  the  Mock-Suns,  does  not  appear  to  have  been  hitherto  taken  No¬ 
tice  of  by  any,  though  it  was  now  very  fenfible. 

On  Thurfday  Morning,  O5lob.  16,  as  I  was  coming  in  the  North¬ 
ampton  Coach  towards  London,  about  9  of  the  Clock,  the  Halo  re¬ 
turned  larger  and  clearer  than  before  ;  and  the  two  Mock-Suns  juft 
attempted  an  Appearance  therein,  as  on  Sunday  ;  but  the  Air  becoming- 
thicker  and  thicker  towards  Rain,  I  faw  them  no  more.  I  add  no¬ 
thing  to  this  Account,  but  only,  that  Aug.  30.  before,  I  faw  at  the- 
fame  Place  {Rutland)  a  remarkable  Hah,  whofe  upper  Part  had  it’s  in¬ 
verted  Arc  reddifh  within,  and  pale  without,  but  brighter  and  more' 
vivid  than  ever  I  faw  in  my  Life:  That  we  had  there.  Sept.  ii.  ia 
the  Evening,  the  lighted  and  moft  remarkable  Aurora  Borealis,  with’ 
it’s  unaccountable  Motions  and  Removals,  that  ever  I  faw  ;  excepting 
that  original  one.  March  6,  ly  if :  That.it  was  feen  in  Northampton- 
/hire,  at  the  Bath,  ai>d  elfewhere :  That  the  Vertex  of  the  Columns 
which  fliot  upwards,  was  not  our  Vertex,  but  evidently  15  or  20  De¬ 
grees  diftant  towards  the  South;  and  that  the  Wind  was  in  Rutland  ^ 

North, as  1  obferved  myfelf;  at  the  Bath,Weft,  as  Mr  Molyneux  obfer- 
ved  ;  and,  as  I  am  informed  by  Sir  Robert  Clarke,  in  Northamptonjhire 
South;  at  all  the  fame  Time,  which  deferves  particular  Reflexion.? 

3.  March  22.  172},  about  half  an  Elour  after  5  in  the  Afternoon 
nearly,  I  faw  a  diftinguifliable  Parhelion,  the  Sun  ^  near  IVefl,  about  Arthur 
an  Hour  high,  the  Wind  and  Carry  of  the  Clouds,  about  N.  and  by  Bobbs  Efq; 
E.  the  Sky  in  feveral  Places  obfeured  with  light  Clouds,  and  the  Sun’^®-  P’S* 
entring  into  one  fomewhat  more  watery,  yet  fo  as  to  diftinguifh  it’s 
Difk.  At  flrft  appeared  below  the  Sun,  breaking  out  of  the  Cloud, 
fuch  Rays  as  are  ufually  feen  in  an  Evening,  dn  a  Sky  interfperfed  with 
Clouds.  In  a  little  Time  appeared  at  the  fame  Height  with  the  Sun,' 
as  near  as  I  could  guefs,  having  no  Inftrumenr,-  a  luminous  Spot,  be¬ 
ing  about  four  Times  the  largenefs  of  the  Sun’s  Difk;  and  about  30 
Deg.  diftant  from  the  Sun  to  the  Southward,  which  was  covered  with 
the  lively  Shades  of  red  and  yellow  on  the  Side  next  the  Sun,  and 
encreafed  in  Splendor  (fo  as  fcarce  to  be  born  by  the  naked  EyeJ  till 
It  exceeded  the  Brightnefs  of  the  Sun,  which  was  then  under  a  thin 
Cloud,  fo  as  eafily  to  perceive  his  Difk.  After  this  had  appeared  ^a- 
baut  3  or  4  Minutes,  I  finding  it  to  be  a  real  Parhelion,  began  to  look 

about 


parhelia: 

about  for  the  Halo  they  generally  appear  in ;  and  as  I  obferved  fome 
Rays  refembling  a  Glory  to  point  upwards  from  the  Sun,  I  faw  in 
thofe  Rays  at  the  fame  Diftance  fbeing,  as  near  as  I  could  guefs,  a- 
-bout  30  Deg.  perpendicularly  above  theSunJ  the  Colours  of  the  Halo 
appearing  as  in  the  luminous  Spot;  but  inftcad  of  finding  it,  as  1 
cxpedled,  in  a  Circle  furrounding  the  Sun,  it  was  inverted,  yet  not 
circular,  but  making  an  obtufe  Angle,  the  point  towards  the  Sun.  I 
then  looked  to  the  Northward  of  the  Sun,  and  as  the  Cloud,  which 
was  thicker  on  that  fide,  moved  fouthwardly,  a  luminous  Spot  began 
to  appear  at  the  fame  Diftance  from  the  Sun  as  the  other,  and  in  the 
fame  Parallel  of  Altitude,  which  had  the  fame  Colours  towards  the 
Sun,  and  increafed  in  Brightnefs,  but  did  not  come  up  to  the  Bright- 
nefs  of  the  other  Spot,  yet  was  as  luminous  as  the  Sun  then  appeared  : 
this  Spot  was  very  little  bigger  than  the  Sun’s  Difk.  As  the  Cloud 
mov’d  on,  till  itcame  to  about  60  Deg.  tO‘the  Southward  of  the  Sun 
and  30  Deg.  from  the  Spot,  at  an  equal  Height  there  appeared  another 
Spot  tinged  with  the  Colours  of  the  Rainbow,  The  whole  Appear¬ 
ance  lafted  a^Quarter  of  an  Hour.  The  Reafon  of  my  not  feeing  the 
Halo^Sj  which  generally  appear  with  them,  was,  that  there  was  a  good 
deal  of  clear  Sky  above  the  Sun,  and  the  Cloud  was  too  thick  be¬ 
low  k. 

A.  The  Place  of  the  Sun,  being  nearly  J^ejl  about  1 2  or  13  Deg.  above 
the  Horizon,  being  about  an  Hour  before  Sun-fet. 

B.  The  luminous  Spot,  being  about  30  Deg.  to  the  Southward,  of  the 
Sun,  as  near  as  I  could  compute,  having  no  Inftrument  to  take 
the  Angle,  and  in  the  fame  Parallel  of  Altitude;  the  Spot  was  not 
To  well  defined  as  in  the  Scheme,  being  more  imperceptibly  fhaded 
off  in  the  Cloud,  the  two  femicircular  Lines  next  the  Sun  were  thofe 
Tinged  with  the  Colours ;  the  nearefl:  the  Sun  being  of  a  deep  fear- 
let,  the  inner  one  a  deep  yellow,  both  the  Colours  being  foftned 
as  they  fell  off  from  the  Sun,  all  the  reft  of  the  Spot  being  an  in- 
tenfe  In'ght,  fo  as  the  naked  Eye  could  fcarce  bear  it. 

C.  The  other  Spot  to  the  Northward,  which  appeared  fome  time  after 
that  marked  B,  being  not  quite  fo  large,  nor  the  Colours  fo  intenfc, 
but  the  fame  way  difpofed,  thofe  next  the  Sun  being  red,  the  next 
yellow,  and  the  reft  white. 

D.  A  Spot  in  the  Cloud,  as  it  moved  fouthwardly,  till  it  came  to  a- 
bout  60  Deg.  Diftance  from  the  Sun,  which  had  the  Colours  as  in  the 
other  Spots,  that  next  the  Sun  being  red,  the  next  yellow,  but 
much  fainter  than  in  the  Parhelia, 

E.  The  Appearance  of  two  Segments  of  Circles,  at  about  the  fame 
Diftance  from  the  Sun,  as  the  Parhelia^  being  perpendicularly  a- 
bove  it,  the  Colours  being  fainter  than  in  the  Parhelia^  but  the 
fame  Way  difpofed,  the  lower  Lines  next  the  Sun  expreffmg  the 
ffed,  and  the  upper  the  yellow, 
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‘  The  Colours  at  D,  and  E,  as  they  were  not  fo  intenfe,  neither 
were  they  quite  fo  broad  as  thofe  at  B  and  C  *,  the  two  Colours  be¬ 
ing  added  together  were  about  i  of  the  Dilk  at  B,  and  the  Colours 
in  the  fame  Proportion  at  C ;  the  Diameter  of  the  Parhelion  at  B,  be¬ 
ing  about  double  the  apparent  Diameter  of  the  Sun,  as  near  as  I 
could  compute,  as  in  the  Scheme  is  expreffed. 

The  Centres  of  the  Segments  of  the  Haloes,  marked  E,.  if  not  in  the 
Parhelia^  were  very  little  below  ’em. 

Below  the  Sun  and  Parhelia  the  Cloud  was  too  thick  to  difeover  a- 
ny  thing  thro*  it;  and  above  them,  till  near  the  Segments  marked 
E,  the  Sky  was  ferene  and  nothing  obfeured ;  but  at  E,  where  the 
Rays,  which  pointed  upwards  from  the  Sun,  terminated,  it  appeared^ 
hazy,  and  fo  thick  as  to  refledl  the  Colours. 

4.  On  Wednefda'j^  March  17^7,  walking  \n  2l  2,^  Ken- Tour feen at 

fuigton,  about  a  quarter  after  Ten  I  happened  to  obferve  the  following  Kenfington 
Appearance.  ' 

I  at  firfl  took  notice  of  the  Halo  about  the  Sun,  V.  M.  with  itSpag.*  25^7 * 
ufual  Circumftances,  which  are  pretty  frequent ;  the  upper  part  of  it  * 
was  very  luminous,  having  a  confufed  .mixture  of  the  Rainbow-Co-  - 
lours  in  it,  and  being  touch’d  at  the  Vertex  with,  the  two  other  Cur¬ 
vatures,  OVR,  NVT,  in  the  Situation  which  the  Scheme  ihews  ;  tho*^:^.  g.' 
the  latter  Arch  NVT,  did  not  appear  till  fome  time  after.  The  Bot¬ 
tom  part  of  it  alfo  at  M,  which  appeared  a  little  above  the  Horizon^ . 
had  fomething  of  the  fame  nature,-  but  not  -in  fo  great  a  degree. 

I  perceived,  prefently  likewife,  the  two  Parhelia^^  A,  B  *,  whofc 
Diameters  were  pretty  large,  and  whofe  Brightnefs  and  Colour  was 
pretty  much  as  the  upper  part  of  the  Halo, 

As  the  Halo'VfdiS  at  that  time  not  quite  perfect,  but  had  fome  parts  . 
interrupted,  I  thought  that  the  two  Parhelia  were  in  the  Circumfe¬ 
rence  of  its  Circle,  as  ufual ;  but  after  about  a  quarter  of  an  Hour,  „ 

I  directly  obferved  the  Halo  to  pafs  between  the  Parhelion  A,  and  ‘ 
the  true  Sun  ;  and  I  have  no  reafon  to  doubt  the  fame  of  the  other,  B,  . 
alfo,  tho’  I  do  not  remember  that  I  diredly  obferved  that. 

The  Parhelia  A,  B,  therefore,  which  were  but  a  little  didant  from 
the  Circumference  of  the  Halo^  began  now  to  appear  with  narrow,  pale,  , 
whitifh  Streaks  of  Light,  in  the  nature  of  Tails,  proceeding  from 
them  ;  but  foon  extended  themfelves  fo  far,  that  they  met  in-  the  “ 

Point  opppfite  to  the  Sun,  and  formed  the  Great  Circle,  A  BCD, 
parallel  to  the  Horizon,  whofe  Breadth  was  about- half  , that,  of  the 
Halo. 

Upon  viewing  it  carefully  all  round,  I  Toon  difeovered  a  third  ‘ 
Mock-Sun,  C,  of  a  plain  whitiOi  Light,  without  any  mixture  of  Co¬ 
lours,  (which  was  alfo  the  Cafe  of  the  great  Circle,)  and  prefently  . 
alio  a  fourth,  D,  both  of  them  pretty  exadlly  refembling  each  other, 
fas  the  two  drd  did  themfelves  likewife,)  very  much  inferior  to  the  - 
Parhelia  A,  B,  in  Brightnefs,  tho*  not  fo  much  in  magnitude;  for  I ' 
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eftimate  their  Diameters  to  have  been  to  the  two  firft  'Parhelia,  as  4 
to  5. 

As  I  had  no  opportunity  of  meafuring  the  feveral  Angles,  I  have 
placed  the  Mock-Suns,  C,  D,  in  the  Scheme,  rather  in  Agreement 
with  former  Obfervations,  than  my  own  Gueffes  ;  for  they  appeared 
j  to  me  to  be  at  a  greater  diftance  from  each  other,  and  nearer  refpec- 

;;  lively  to  the  two  lirft  Parhelia^  which  Difference  M.  Huygens  attri¬ 

butes  to  the  different  Altitude  of  the  Sun. 

The  Arch,  NVT,  not  being  very  vifible  while  the  Great  Circle 
was,  and  indeed  not  extending  itfelf  at  any  time  near  fo  far  as  to  the 
Parhelia,  or  the  Circumference  of  the  great  Circle,  I  could  not  deter¬ 
mine  by  a  direct  Obfervation,  whether  the  Parhelia  A,  B,  appeared 
in  the  Interfe6lion  of  that  Circle  produced,  with  the  great  Circle  ;  but 
the  Curvature  appeared  to  me  fo  plainly  different  from  that,  it’s  Cen- 
'  ter  not  being,*  I  reckon,  above  M,  that  I  cannot  but  believe  the  Par- 

helia.  A,  B,  were  neither  in  the  Interfedion  of  NVO,  with  the  great 
Circle,  ABCD,  nor  o^^^Halo  with  the  fame  Circle,  in  one  of 
which  Circumffances  they  have  hitherto  appeared  ;  but  between  thofe 
two  Points,  and  much  nearer  to  the  Circumference  of  the  Halo, 

I  thought  I  faw  plainly  at  one  time  Jikewife,  a  fmall  Portion  of  a 
Secondary  Halo,  if  I  may  fo  call  it,  as  in  the  Scheme  at  P.  It  feem- 
ed  evidently  to  be  an  Arch  of  a  Circle  concentrical  with  the  Halo,  and 
tinged  with  the  Rainbow-Colours,  whofe  Diameters  might  perhaps 
be  to  that  of  the  Halo.,  as  4  to  3  ;  but  as  ut  appeared  but  for  a  little 
time,  I  would  not  be  thought  pofitive  about  it. 

.1  don’t  at  all  remember,  that  during  the  time  I  watched  it,  leverob- 
ferved  the  great  Circle  A  B  C  D,  to  be  vifible  within  the between 
A  and  B,  tno*  alkthe  other  part  of  it  was  fometimes  very  perfect. 

This  Face  of  the  Fleavens  continued,  tho’  with  an  Interruption  of 
fome  parts  now  and  then,  till  about  a  quarter  after  eleven,  when  I 
left  it,  and  could  not  return  till  about  twelve,  at  which  time  the  Sky 
was  clouded  over,  (which  had  been  before  only  hazy,  a  fure  Criterion 
of  thefe  Appearances)  and  this  Pbeenomenon  no  longer  vifible. 

XXIIL  On  the  jih.  of  September  \z.^,  about  Nine  in  the  Mornino-, 
A  Rahtbozo  ^  was  riding  with  lome  Friends  over  Port-Mead  near  Oxford.  The 
feenon  the  Morning  had  been  mifty,  and  the  Grafs  was  very  wet  with  the  Dew. 

htfore  the  Air  cleared  up,  and  the  Sun 
Langvvith,  very  bright.  We  foon  after  had  the  Satisfadfion  of 

D.  D.  No.  feeing  a  Rainbow  upon  the  Ground,  whofe  Colours  were  very  near 
369.  pag.  .as  lively  as  thofe  of  the  common  Iris:  This  was  extended  upon  the 
-  Ground  for  fome  Hundreds  of  Yards,  and  the  Colours  were  fo  (b  ong, 
tiiat  it  might  have  Deen  feen  much  farther,  had  it  not  been  terminat¬ 
ed  by  the  Bank,  and  Fledge  of  the  Field.  It  is  hardly  wor<h  while 
to  obferve,  that  it  continually  changed  it’s  Place  as  we  moved  along, 
fince  this  is  no  more  than  happens  in  other  Rainbows.  The  more  re¬ 
markable  Particulars  were  thefe: 
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A  Luminous  Appearance,  Si 

1.  That  the  Figure  of  it  was  not  round,  but  oblong  j  being  as  I 

conceive,  a  Portion  of  an  Hyperbola,  .  .  * 

2.  That  the  Convex  Part  of  it  was  turned  towards  the  Eye,  and 
the  Vertex  was  at  a  fmall  Diftance  before  us. 

3.  That  the  Colours  took  up  lefs  Space,  and  were  much  more  live¬ 
ly  jn  thofe  Parts  of  the  Iris  that  were  near  us,  than  in  thofe  at  a 
Dillance. 

Thefe  Pheonomena  may  eafily  be  accounted  for,  by  corhparing  this  9I 
Iris  D  CE,  with  the  common  Iris  kiKe  formed  by  Drops  falling  in 
the  Air  at  a  fmall  Diftance  from  the  Eye  of  the  Spedlator  H,  and 
touching  the  Ground  with  the  lower  Part  of  it’s  Arch  in  E,  the  ver* 
tical  Point  of  the  Iris  DCE.  Produce  the  Cone  H^fE^:  It's  Inter- 
fedion  with  the  Plane  of  the  Horizon  will  give  the  Figure  of  the  Iris 
DCE.  Hence  it  follows, 

1.  That  as  the  Angle  HG  happens  to  be  greater,  equal  to,  or 
lefs,  than  90  deg.  the  Figure  will  be  a  Hyperbola^  Parabola^  or 
EUipfis, 

2.  That  as  the  Sun  was  about  30  deg.  high,  when  we  viewed  the 
Pheenomena^  the  Iris  was  a  Hyperbola. 

3.  That  the  Arches  of  the  fame  7m,  confiding  of  Colours  of  dif¬ 
ferent  Refrangibility,  may  allb  in  fome  Cafes  be  different  Sedions  of 
the  Cone. 

4.  That  fince  the  Angle  ^HF  is  always  given ;  from  the  Height 
of  the  Point  of  View  HG,  and  the  Sun’s  Altitude  SLA,  the*  Di- 
menfions  of  thefe  Irises  are  eafily  determined. 

XXIV.  It  began  about  10  a  Clock  on  January  12th  17^#,  but  had  Atumimus 
nothing  very  remarkable  till  about  half  an  Hour  after  Eleven,  when  Appearance  in 
I  was  call’d  out  to  fee  it,  by  the  Servants,  who  had  been  looking  at 
it  about  half  a  quarter  of  an  Hour,  and  told  me  it  looked  juft  like  phiiip”pera- 
Fire.  But  it  appeared  firft  to  me  in  long  Streams  of  Light,  of  a  val,  Efqi  N». 
round  Body,  as  at  A,  and  very  bright,  tho’  fome  were  coloured,  3^4*  P^S* 
as  at  A  a.  They  came  before  the  Wind,  which  was  then  Weft^ 
as  near  as  I  could  guefs,  there  not  being  a  Cloud  in  the  Sky, 
and  the  brighteft  Moon  I  have  known.  We  had  Rain  about 
Five,  but  at  6  a  Clock  the  Night  was  dear.  The  Streams  of  Light 
A  A,  moved  very  flow,  (there  being  but  little  Windj  but  as  they 
moved  they  joined,  and,  fwelling  out  in  the  middle,  formed  them- 
felves  into  the  Figure  7^B,  continuing  to  advance  flowly  in  that 
lhape  for  about  a  Minute,  when  the  two  Ends  bb^  approaching  near 
each  other,  as  deferibed  by  the  pricked  Lines,  the  advanced  part  B, 
luddenly,  and  with  great  Swiftnefs,  ran  back,  and  joining  it  felf  with 
the  Ends  bb,  formed  it  felf  into  the  Figure  C,  quivering  in  the  upper 
parr,  and  darting  down  perpendicularly  in  fliarp  Points,  as  at  DDD  ; 
and  it’s  Colour  from  a  bright  Light  changed  into  the  Colours  of  a 
Rainbow,  but  much  fainter.'  It  continued  this  way  about  a  Minute, 

'  VOL.  VI.  Partii.  L  -  and 


S2  A  great  Meteor  at  Cambridge.' 

and  then  the  fharp  points  D  D  D,  gathering  themfelves  up  ihtO', 
it  changed  again  into  a  fquare  Sheet  of  Light,  as  at  E,  and  fwell’d 
.  out  at  F,  as  before  at  B  ;  and  advancing  leifurely,  repeated  the  fame 
Scene  as  before,  ’till  it  Teemed  at  a  great  diftance  to  difperfe  it  felf 
into  fmall  th^n  light  Clouds  *,  tho*  ’tis  probable  that  to  thofe  who  faw 
it  in  a  like  .Situation,  as  it  travelled,  it  might  make  the  fame  appear¬ 
ance  as  it  did  to  me.  I  was  very  particular  in  obferving  it,  and  the 
next  Morning  drew  it,  and  I  think  very  exadlly.  I  fhould  have  con¬ 
tinued  longer  to  look  at  it,  fwhich  I  did  for  above  a  quarter  of  an 
Hour^  but  that  it  was  exceOive  cold  ;  the  beginning  of  it  was  very 
like  the  Aurora  Borealis ^  which  has  been  very  frequent  this  Winter 
here. 

' A  great  Me-  XXV.  I  am  told  that  fome  Streams  were  feen  to  fhoot  forth  im- 

teor  at  Cam-  mediately  after  Sun-fet,  and  that  they  did  not  perfectly  ceafe  till  a^ 
Ro^er  3  or  4  in  the  Morning.  Jt  was  after  7  before  I  had  Notice  of 

PlumianPrl  ^  Triangular  Streams  to- 

/^r,No.365.  wards  the  North  and  North-Weft  :  Thefe  were  not  of  long  Duration^ 
p.  66.  but  were  fucceeded  by  others  which  appeared  and  vanilhed  again  by 

turns,  arifing  from,  and  afeending  up  to  Places  in  the  Heavens,  oi 
very  different  Altitudes  above  the  Horizon^  From  the  Time  I  be¬ 
gan  to  view  them,  they  continued  to  afeend  more  and  more  copi- 
oufly,  being  propagated  ftill  further  and  further  from  the  North  to¬ 
wards  the  Weft  and  Eaft,  and  directed  always  to  the  Head  of  Ge- 
fnim\  till  at  length,  when  they  feemed  almoft  to  meet  at  the  Poins 
of  Convergence,  they  began  to  afeend  up  towards  it  from  the  South¬ 
ern  Parts  alfo,  and  all  around  it  ;  infomuch,  that  at  a  quarter  after 
Seven,  we  had  a  perfect  Canopy  of  Rays  over  us  :  The  bottom  of 
this  Canopy  did  no  where  reach  down  to  the  Horizon^  for  near  the 
North,  where  it  defeended  the  moft,  it’s  Altitude  was  about  10  or 
15  Degrees*,  and  near  the  South,  where  it  defeended  the  leaft,  it’s 
Altitude  was  about  40  Degrees.  It  remain’d  in  this  State  about 
2  Minutes,  during  which  time,  we  faw  feveral  Colours,  fome 
fainter,  and  fome  more  permanent,  others  brighter,  but  quickly, 
vanilhing.  Thus  in  the  Weft  I  obferved  the  Rays  to  be  tinged  for 
fome  confiderable  time  with  an  obfeure  and  heavy  red  ;  and  in  one 
of  the  brighteft  Streams  at  another  time,  there  fuddenly  broke  out  a 
very  vivid  red,  which  was  inftantly  and  gradually  fucceeded  by 
the  other  prifmatick  Colours,  allvanilhing  in  about  a  fecond  of  time. 
Thefe  Colours,  affedted  the  Senfe  fo  ftrongly,  that  I  thought  them  to 
be  more  intenfe  than  thofe  of  the  brighteft  Rainbow  I  had  ever  feen. 
A  fmall  time  before  the  Appearance  loft  it’s  Perfedlion,  we  were  fur- 
prized  to  obferve  a  lliaking  and  trembling  of  the  Streams,  chiefly  in 
their  upper  Parts,  during  which,  their  Convergence  was  confound¬ 
ed,  and  the  whole  Heaven  feemed  to  be  in  a  Convulfion.  At  the 
fame  time  I  could  perceive  Waves  of  Light  towards  the  North, 
which  moved  upwards, , and  in  their  Motion  croffed  the  Streams,  ly- 
I  .  ing 
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ing  parallel  to  the  Horizon.  Thefe  Waves  were  different  from  thofe 
broad'ones,  which  you  mention,  and  which  d  alfo  took  notice  of; 
their  breadth  feemed  to  be  about  a  Degree,  their  length  about  90 
Degrees  ;  and  I  can  compare  them  to  nothing  better  than  thofe 
(lender  Waves  upon  the  furface  of  ftagnanc  Water,  which  are  made 
by  calling  in  a  fmall  Stone. 

About  feven  or  eight  Years  ago,  I  happened  to  fee  a  Meteor  which  Tig,  ni 
it  will  be  of  ufe  to  defcribe  to  you.  Along  the  Horizon  in  the  North, 
there  lay  a  white  and  luminous,  and  feemingly  denfe  Matter  in  the 
form  of  a  Cloud,  reprefented  by  a  b  c  d  the  length  of  it,  a  h  was 
about  10  or  15  Degrees.  From  this  there  arofe  diredlly  upwards, 
pointed  Streams  of  the  like  luminous  and  white  Matter,  which  yet 
did  not  appear  in  any  part  of  it  to  be  fo  denfe  as  the  former;  and 
grew  gradually  more  and  more  rare  in  it’s  upper  Parts,  fo  as  to  va- 
nifh  almoft  infenfibly  at  the  Points.  There  was  fome  little  Diffe¬ 
rence  in  the  Height  of  thefe  Streams ;  but  they  generally  afcended 
'  up  to  about  4  Degrees  above  the  Horizon,  They  were  very 
numerous  and  contiguous  to  each  other,  and  feemed  to  be  compofed 
of  very  flender  parallel  Filaments  or  Rays.  This  was  the  common 
Appearance,  and  the  only  remarkable  Thing  that  I  farther  obferved 
was,  that  fometimes  a  Fire  or  Flame  would  break  out  in  the  Cloud, 
a  be  and  move  along  it  in  in  a  diredlion  parallel  to  the  Horizon  : 

And  during  this  Motion,  a  pointed  Stream  diredlly  over  the  Fire 
feemed  to  run  along  with  it,  and  to  pafs  by  the  other  more  fixed 
Streams,  to  which  it  always  kept  itfelf  parallel. 

I  am  perfuaded  that  the  late  Appearance  was  of  the  fame  kind  with 
this,  which  I  have  now  been  deferibing.  For  let  AB,  reprefent  the 
Plane  of  the  Horizon,^  C  the  place  of  the  Spectator,  EF  a  fund  of 
Yapours,  or  Exhalations  at  a  confiderable  Height  above  us,  diffus’d 
every  way  into  a  large  and  fpacious  Plane,  parallel  to  the  Horizon, 

This  fund  of  mixt  Matter  by  Fermentation  will  emit  Streams  from  it 
fclf,  fuch  as  E  G,  F  H,  i^c,  which,  if  the  Wind  be  perfedlly 
ftill,  will  afeend  perpendicularly  *,  if  it  be  boiflerous  and  irregu¬ 
lar,  they  will  be  blended  and  confounded  together  ;  but  if  it  be  very 
gentle  and  uniform,  as  it  was  at  the  Time  of  our  Appearance,  they 
will  be  inclined  towards  the  Point  of  the  Horizon^  which  is  oppofite 
to  that  from  which  the  Wind  blows.  Now  if  ADB  reprefent  the 
Concave  of  the  Heavens,  and  a  Line  C  D,  be  drawn  parallel  to  the 
Columns  E  G,  F  H,  Cfr.  ’tis  certain  by  the  Rules  of  Perfpedlive, 
that  thefe  Columns  will  appear  upon  that  Concave  to  converge  all 
around  towards  the  Point  D;  Thus  the  Column,  EG,  will  feem  to 
arife  from  the  Point  to  afeend  up  tog,  and  to  take  up  the  fpace 
eg  \  and  in  like  manner  the  Arch  will  be  the  Projeeftion  of  the 
Column  F  H.  From  hence  it  is  evident,  that  the  Reafon  why  the 
Triangular  Streams  afcended  at  firft  only  from  the  Northern  Parts 
of  the  Heavens  was  this;  The  Fund  of  Matter  >  E  F^  was  not  yet 
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sirriv^d  by  it's  Motion  to  the  Line.  C  D,  after  it  had  pafled  thafi 
Line,  it  is  plain  they  muft  appear  to  afcend  from  all  Quarters.  A 
great  number  of  Columns  being  therefore  difpofed  to  emit  Light  at 
the  fame  time,  caufed  that  perfed  Conopy,  which  I  defcibed  above. 
The  reafon  why  that  Canopy  defcended  lower  in  the  North  than  in 
the  South,  was  this  :  The  Ihining  Columns,  which  had  not  yet  palled 
'  '  the  Line  C  D,  were  more  numerous  and  more  remote  from  it  than 
thofe  which  had  pafled  it  ;  for  if  the  Point  E,  be  farther  diftant  from 
C  D  than  the  Point  F,  the  Arch  A  mull  needs  be  lefs  than  the 
Arch  B/.  An  irregular  Gufl:  of  Winc^blowing  upon  and  fliaking  the 
Columns,  was  fl  fuppofe)  the  Caufe  of  that  trembling,  which, 
appeared  in  the  Triangular  Streams,  and  the  Caufe  alfo  which  de- 
flroycd  that  fine  Appearance  of  the  Canopy.  The  (lender  circu¬ 
lar  Waves  feen  at  the  fame  time  might  alfo  be  explained  from  the 
fame  Caufe.  I  need  not  detain  you  any  longer  by  endeavouring  to 
make  out  fome  other  particulars  of  this  unufual  Appearance  :  I  fear 
I  have  been  already  too  tedious.  However  I  will  not  omitto  men-, 
cion  a  very  eafy  Contrivance  by  which  the  Thing  may  be  tolerably 
well  reprefented  to  view.  Take  a  Hoop  and  round  about  it  fafteoj 
feveral  ftreighc  Sticks  parallel  to  each  other,  but  all  inclined  to  the 
Plane  of  the  Hoop,  hold  this  Plane  parallel  to  the  Horizon^  and  in 
that  Pofture  move  it  with  Sticks  over  a  Candle,  the*  fhadows  of 
the  Sticks  upon  the  Ceiling  of  your  Room,  will  converge  to  a  Point 
not  diredly  over  the  Candle,  fas  they  would  have  done,  had  the  Sticks, 
been  perpendicular  to  the  Plane  of  the  Hoop)  but  to  the  Point  ia 
which  a  Line  drawn  from  the  Candle  parallel  to  the  Sticks,  fhall  in- 
terfe<5t  the  Plane  of  the  Ceiling. 

'An  Aurora  Chafmata,  uti  vocantur,  coeli,  quDBaliashorizontalelumen  &  au- 
Sept,  rora  feptentrionalis  audiunt,  Suethice  Nard'/kjen^  Nord^jui^  NardblyfSj 
Nordhldfs^  Ldierfijen,  Lyffnor^  &€.  ilL^,  vujgi,  judicio,  acies,  feut 
exercituum  pr^liorumque  ide®,  Meteoron  in  regionibus  noflrris,  ali- 
man;  Lzf.  ifque  Polo  vicinioribus,  illuftre  fane  &  frequens  ffrequentius  hodie 
Suec.An.iyzn^,  cjuam  olim  nobis  ^tate  provefliores  perfuadere  volunt^  jufta  cum  di-. 
3.  jjgentia  fepius  obfervavimus.  Communicabimus  unicum,  quod  A. 

^  ^7^7*  Septembris  in  nodburno  itinere  accuratius  confiderare- 

licuit,  &  cujus  rarior  planeque  Angularis  facies  conjedluram  de  natu¬ 
ra  phaenorneni  paraffatica  eruditorum  examini  accuratiori  heic  fubjici- 
endi  anfam  dedit. 

Erant  folito  plures  phafmatum  horuncce  tradlus,  arcus  nimiruni> 
albicantes  &  reliquo  coelo  (fereno  utique  ac  tranquillo)  lucidiores, 
quatuor  ad  minimum  aut  tres,  mediocribus  tenebrarum  intervallis  di- 
llindbi,  &  unus  fiipra  alterum  pofiti.  Quod  autem  rariflimum  ad- 
fpedtuque  jucundum,  didlorum;  arcuum  diftahtiae  fub  ipfa  Cynofura*. 
maxjvnas  (infra  quam  fupremus  quidem  ultra  viginti  &  fex  gradus 
non.  confiftcbat,.,  quippe  per  queni'  ftella  Urfe  majoris  Dubbe  leviter 
febipdc  tranfparebat}  verius  horizon^era^utrinque  fenfim  decrefeebant,.. 
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donec  iili  tandem  in  ipfis  orientis  occidentifque  cardinibus  mutuo  fele - 
incerfecarent,  haud  fecus  quam  in  artificiali  globo  Meridiani  ad  Polos. 
Aquatoris  convergere  cernuntur.  Candidi  ifli  arcus  feu  feraicirculi 
maximam  partem  ex  ftriis  diftindlis  &  ad  horizontem  normalibus 
conflabant,  praefertim  in  fummitate,  vel  fub  ipfo  feptentrione  ;  ad 
latera  lux  debilior  confpiciebatur  ac  fubobfcura. 

Striarum  geminus  erae  motus,  horizontalis  unus,  alter  perpendi¬ 
cularis  :  hic  minor  longe  &  tardior,  ut  vix  circularem  arcuum  for¬ 
mam  turbaret  \  ille  varius  hmiil  atque  celerrimus,  ab  oriente  in  oc-  ’ 
cidentem,  &  retro.  Quoties,  autem  ftriae  plures  fquod  fsepius  acci¬ 
debat)  a  contrariis  venientes  plagis  fibi  invicem  occurrebant,  five 
id  in  medio  'arcu,  five  alibi  fieret  ;  toties,  quafi  ex  illa  radiorum 
mixtura  feu  m.ultiplici  interfedione  proveniens  colorum  pulcherrima 
apparebat  varietas,  &  quidem  ordine  prorfus  eodem^ atque  in  prifma» 
te  vitreo,  explicatis  folique  obverfis  avium  minorum  pennis,,  aliifvc 
corporibus  fimilibus  colores  produci  folent. 

Hinc  vero  dari  occafio  poterit  adhuc  de  Opticis  phasnomeni  ratio*-' 
nlbus,  cum  Cartefia  in  de  Meteoris  Cap.  VII,  §.  i8.  cogitandi;  fed 
neque  tamen  ideo  fubtiliori  materise  fulphureae  in  regione  aeris  infe¬ 
riori  accenfse  omnem,  denegari  polTe  locum  exiftimamus*  Ipfi  enim  ' 
alias  faepius,  prsfertim  in  chafmate  A.  1716.  d.  17.  Martii  heic  longe^, 
illuftriori  quam  in  Anglia,  Gallia,  Germania,  alibi,  per  totam  noc¬ 
tem  vifo,  qplores  multo  plures,  necnon  fufurros.&  fibilos,  qualesi  ex¬ 
citari  a  focali  flamma  folent,  obfervavimus.  Forfan  autem  duo  diver- 
ia  (latuere  luminis  borealis  genera  oportet :  unum  meteoron  igneum»^  ^ 
ab  effluviis  &  exhalationibus;  alterum  mere  paraflaticum,  exdiverfi-' 
moda  folarium  radiorum  refradlione  &  reflexione,  five  in  glacialibus- 
quibufdam  lamellis,  ftellulifve  armofphserae  regionem  excel  florem  oc- 
ppantibus  fada,  five  etiam  in  maribus  quibufdam  ad  feptentrionem^. 
indeque  nobis  ex  nubibus  communicata,  ortum*  Certe  pofterius  fm-^ 
gulari  experimento  illuflrari  pofle  videtur,  quod  occafione  jam  de- 
feripti  pliafmatis  ('em  tamen  fimile  vidimus- A.  1716.  in  Februario 
hora  vefpertina  9.  ex  duobus  ejufmodi  arcubus  femicircularibus,  fed 
minus  ftriatis  &  fupra  borealem  horizontis  plagam  elevatioribus,=. 
conflansj  inventum  fadlumque,  hucredk. 

Si  lamina  fumatur  flrannea  longitudinis  latitudinifque  arbitrarias, 
eademque  acuto  &  fortiori  cultro,  uno  dud:u  fecundum  longitudinem 
iiniverfam,  donec  tota  ftriata  facka  fuerit,  rafi,  manu  ita  teneatur, 
ut  ejus  planum  cum  lucente  candela  &  obfcuro  pariete  Cabulave 
aequales  faciat  angulos  *,  deinde  autem  variis  modis  incurvetur  &.tor-- 
qiieatur,  ipfam  nunc  concavam  nunc  convexam  parieti  vel  tabulas 
obvertendo,  tardius  ad  lubitum  aut  celerius :  phafmata  fupra  recen- 
fitis  admodum  fimilia  fpeckaculo  non  injucundo  reprasfentabuntur. 

Quid  fi  utriufque  generis  lumen  forte  aliquando  una  exiflere,  at¬ 
que  unum  cum  altero  coincidere  dicamus,  ut  neutrum  alterius  cau- 
fa  fu  aut  effedlus,  fed  ambo..ad  no6lem  illuminandam  terroremque- 
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fpccStatoribus  Inculien  dumconcurrant  ?  Quemadmodum  enim  fepjfH- 
me  quidem  lumen  horizontale,  Zonas  videlicet  candentes,  nuncnu* 
das  (imo  per  ipfum  fere  Zenith  tranfeuntes,  quas  cum  Galaxia  utut 
non  parum  latiori,  ob  fimilitudinem  vulgus  confundere  folet)  nunc 
columnis,  pyramidibus  inverfis  aliifque  hguris  variis  ftipatas,  fed  ci¬ 
tra  omne  aeris,  ut  ita  dicam,  incendium  i  ita  nec  raro  hoc  fine  illis 
vel  antecedentibus  vel  concomitantibus,  apparentiis  diftinde  notatis, 
vidimus:  quamvis  etiam  e  regione  quadam  coeli,  nude  primum  can¬ 
dente,  tandem  ferv^ncifTimas  faces,  five  per  folis  radios  in  glacialibus 
Oceani  partibus,  ceu  in  fpeculis  quibufdam  caufticis,  reflexos,  five  alio 
quocunque  modo  accenfas,  ad  Zenith  &  fuper  totum  nonnunquam 
hemifphaerium  evolalTe  fatendum  fit. 

Sed  quia  genuinas  verafque  phsenomeni  hujus  admirandi  cauflTas  vix 
cuiquam  certo  invenire  prius  licet,  quam  plurimarum  in  diverfls  terrae 
locis  una  habitarum  obfervationum  rite  inftitui  queat  comparatio  ; 
unde  ante  omnia  conflet,  num  lumen  iftud  in  remotioribus  etiam  locis 
fub  eodem  altitudinis  angulo  confpiciatur ;  num  quod  heic  horizonti 
parallelum,  alibi  verticale  fit,  &  id  genus  alia;  verbo,  utrum  unus 
idemque  fit  arcus  qui  in  diverfis  locis  confpicitur,  an  quemadmodum 
in  Iride,  ita  quoque  heic,  quot  in  terra  fpeftatores,  tot  arcus  in 
ccelo:  Enixe  proinde  omnes  in  univerfum  atque  fingulos  rogamus, 
quibusTerum  naturalium  in  aliquo  pretio  eft  fcientia,  velint  ubicunque 
terrarum,  maxime  vero  in  regionibus  borealioribus,  boreali  huic  lumi¬ 
ni  quoad  omnes  ‘circumftantias  obfervando  quam  diligentiflime  invi¬ 
gilare,  fuaque  obfervata  quantocyus  Cum  publico  vel  faltem  nobifeum 
^communicare,  gratiam  ab  erudito  orbe  fane  maximam  merituri.  Nos 
alia  occafione  quafdam  regulas  feu  harum  obfervationum  normam  &: 
exemplar  dabimus,  parati  interim  &  ipfi  aliorum  monita  grato  exci¬ 
pere  animo,  &:  qusenam  judicaverit  quifque  potiora  hujus  negotii 
momenta,  fieri  certiores. 

—a/ Dublin,  XX’VII,  I.  The  Air  was  all  that  Day,  as  it  had  been  for  fome 
time  ^before,  vey  clear  and  fharp;  abouthalf  an  Hour  pafl  four  in  the 

*368.  pag,  ’  Evening,  fomer  flying  Clouds  appeared,  and  the  Sky  was  tinged  with 

b8o.  a>very  unufual'yellowifh  Colour,  which  perhaps  might  be  refledled  from 

-a  great  Quantity  of  Snow,  that  foon  after  fell  for  near  a  quarter  of  an 
Hour.  However  that  might  be.  Pm  willing  to  date  the  beginning  of 
the  enfuing  Theenomena  from  the  firft  appearance  of  this  uncommon 
Light.  About  a  quarter  pafl  fix,  a  thin  Vapour,  which  was  as  yet 
very  ill  defined,  and  in  all  appearance  refembled  an  exceeding  black 
'Cloud,  had  fixed  itfelf  in  the  Northern  Hemifphere ;  it’s  Edges  were 
tinged  with  a  redifli  Yellow,  that  by  degrees,  as  it  approached  the 
Vertex^  grew  more  dilute,  till  at  lafl:  it  ended  in  a  faint  Whitenefs. 
That  in  reality  it  was  no  Cloud,  but  only  a  Vapour  exceeding  pure 
and  limpid,  was  manifeft,  becaufe  feveral  of  the  fixed  Stars  fhone 
thro’  it,  without  having  their  Light  in  any  degree  effaced.  In  the 
urnidfl  of  this  dark  Bafts^  about  half  an  Hour  pad  fix,  a  lucid  Area 
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fhewed  itfelf  due  N.  E.  about  35  deg.  above  the  Horizon,  and  in 
lefs  than  a  Minute  from  the  time  I  lirft  difeovered  it,  emitted  a  very 
large  Pyramidal  Stream  of  Ihining  Vapour,  which  with  an  incredible 
Swiftnefs  afeended  obliquely  towards  S.  S.  W.  fo  as  to  leave  the  Ze^ 
nith  confiderably  to  the  Weftward,  and  very  foon  after,  about  the 
fame  Place,  fix  others  arofe  at  the  fame  inftant  almoft  to  Zenith, 
P'rom  this  time  till  48  Minutes  paft  fix,  we  had  repeated  Projedfions 
of  thefe  lucid  Rays,  without  any  order  as  to  Time,  Place,  or  Mag¬ 
nitude.  They  did  not  only  arife  from  behind  the  dark  Bafis^  but 
fometimes  as  it  were  out  of  the  pure  Sky  *,  and  tho*  fome  of  them 
continued  vifible  more  than  a  Minute,  yet  the  greater  part  of  them 
only  juft  ftiewed  themfelves  and  died  away.  I  had  now  got  to  the 
Top  of  a  convenient  Obfervatory,  where  (though  deftkute  of  Inftrur 
mentsj  I  had  a  free  Profpedt  of  the  Horizon ;  and  in  company  of  ano¬ 
ther  Gentleman,  fixed  myfelf  with  great  Attention,  to  expedt  the 
enfuing  Phafes  of  this  Pheenomenon. 

About  6  h.  55  m.  between  N.  W.  by  N.  and  W.  N.  W.  we 
found  the  Reprefentation  of  a  very  bright  Crepufculum^  fuch  as  .  that 
which  appears  about  20  Minutes  after  Sun-fet;  from ^  whick  arofe 
feveral  very  large  Beams  of  Light,  not  exadtly  eredf.  towards  the 
Vertex^  but  fomewhat  declining  to  the  South;  among  thefe,  one 
which  arofe  about  N.  W.  and  in  three  or  four  fecond  Minutes  pafifed 
over  50  or  60  degrees  of  a  great  Circle,  was  above  all  others  that 
had  preceded,  the  moft  fplendid.*  It’s  fides  were  inclined  to  each  o- 
ther  with  an  Angle  of  about  8  or  lo  Degrees^  and  were  tinged  with 
a  brifk  lively  Red,  which  by  degrees,  as  it  approached  the  Axis,,  be¬ 
came  more  intenfe  and  dirty:  On  the  other  hand,  receding  from  the 
Axis,  it’s  Colour  was  a  pale  Yellow,  that  foon  loii  itfeltin.a  faint 
Whitenefs. 

From  this  time  no  Moment  pafifed  withoutTuch  Variety  of  different 
Phafes,  that  it  was  impoffible  for  the  Eye  of  any  fingle  Perfon  to 
purfue  it  thro*'  the  fuddennefs  of  it’s  Alteration.  While  fome  of  the 
lucid  Beams  feemed  to  ftand  fixed,  as  it  were,  among  the  Stars, . 
others  moved  flowly  from  Eaft  to  Weft,  by  which  they  feemed  ta  • 
meet  each  other,  fometimes  to  recede  from  each  other,  and  fome¬ 
times  by  a  kind  of  appofition,  great  ones  were  produced  from  others- 
of  an  inferior  order. 

The  lucid  Area,  which  I  firft  difeovered  in  the  N.  E.  had-  now- 
formed  itfelf  into  . a  Parallellogram,  whofe  upper  and  lower  Edg^were. 

5  or  6  Degrees  diftant  from  each  other,  and  nearly  parallel ,  to,  the. 
Horizon:  In  this,  as  if  behind  a  Curtain,  vaft  Waves  of  Eighty  whofe. 
Extremities  did  not  reach  the  Periphery  of  the  dark  Bafts,  feemed  to^ 
meet  and  pervade  each  other;  at  other  times,  while  fome  of  them,., 
with  a  remarkable  Velocity,  moved  Eaftward ;  others,  as  if  behind;, 
them,  would  fly  towards  the  Weft',  by  which  variety  of  different . 

Modons,  as  often  as  any  Interval,  paffed  between  the  Collifion  of  thefe  ? 

ere^t’  r 
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•  •eredt  Waves,  a  beautiful  Undulation  was  produced,  and  it’s  Pulfes, 
by  the  adjoyning  Parts  of  the  Pluid,  were  propagated  to  a  vaft  di- 
ftance. 

While  we  ftood  amazed  at  this  furprizing  Sight,  the  Axis  of  the 
coloured  Pyramid^  which  arofe  in  the  N.  W.  had  moved  confiderably 
toward  the  and  at  7  h.  25  m.  was  about  23  or  25  Degrees  to 
the  North  of  Fenus,  The  dark  Bafa  of  this  Meteor  had  now  extended 
almoll  to  the  Eaft  Point  of  the  Horizon^  and  at  half  an  Hour  paft 
feven,  between  E.  N.  E.  and  E.  by  N.  feveral  large  Columns  afeend- 
ed  in  an  inftant  to  the  Zenith ;  the  moft  Eaftward  whereof  was  remar¬ 
kably  convex  toward  the  Souths  and  tinged  with  a  pale  Red,  as  were 
moft  of  thofe  which  afeended  with  it.  They  were  met  by  others, 
that  arofe  at  the  fame  time  between  the  North  and  Weft^  and  in  the 
Zenith  formed  a  vaft  Colledtion  of  Vapour,  that  pretty  much  refem- 
bled  Smoke  inlightned  by  the  Sun’s  Beams ;  it’s  Waves  reflefled  a 
brifk,  lively  red  Colour,  and  in  fome  places  a  pale  Yellow;  they 
rolled  indifferently  any  way  ;  and  in  little  more  than  a  Minute,  when 
the  firft  Efforts  of  their  Congrefs  were  fpent,  and  all  feemed  fixed  and 
ferene,  the  Corotm  projedled  feveral  fmall  Rays,  which  with  a  flow 
uniform  Velocity  defeended  between  W.  by  N.  and  N.  W.  foon  after 
which  it  died  away. 

'•We  had  not  much  time  to  lament  the  Abfcnce  of  our  Spe5irum^  for 
at  7  h.  40  m.  feveral  other  Strice  were  difeharged  from  behind  the 
^  dark  Bafis^  which  interfeding  with  others,  that  at  the  fame  time  arofe 
*  about  the  Eaft  and  Weft  Points,  formed  in  the  Zenith^  or  rather  6  or 
8  Degrees  to  the  South  thereof,  a  fecond  much  more  elegant  and  fur- 
? prizing  than  the  former,  and  indeed  than  any  thing  that  had  yet  ap- 
?peared  :  it  was  not  only  tinged  with  different  Orders  of  red  and  yel- 
' low,  ‘but  alfo  with  blue  and  violet,  the  laft  of  which,  by  a  Mixture 
^  with' the  white  Light,  appeared  faint  and  inclined  to  Purple.  Tho’ 
the  Vapour,  of  which  this  and  the  preceding  Corona  were  formed,  was 
To  exceeding  thin  and  pure,  that  feveral  of  the  fixed  Stars  were  vifi- 
ble  thro’  it,  yet  it  refleded  a  Light  fo  copious,  that  I  could  thereby 
■perfedly  diftinguifh  the  time  of  night  by  a  fmall  Watch.  While 
;  thus  delighted,  our  Pheenomenon  ejeded  four  or  five  large  Columns 
toward  the  N.  W.  fbefides  others  toward  the  South)  which  appeared 
pointed  at  the  Top,  and  their  Sides  inclined  to  each  other  with  an 
Angle  of  5  or  6  Degrees.  When  their  Bafes  were  extended  about  30 
or  35  Degrees  from  the  Vertex,,  the  lower  Parts  of  two  or  three  of 
them  broke,  as  it  were,  by  the  meer  Weight  of  the  Vapour,  fepa- 
rated  from  the  upper,  and  defeended  with  a  flow  Motion,  in  the  Form 
of  truncate  Cones :  they  were  gradually  followed  by  their  upper  Parts, 
and  in  about  a  Minute  were  loft  in  a  large  Body  of  Lioht  that  was 
fettled  between  the  N.  W.  by  N.  and  W.  N.  W.  The  Corona,  as  if 
•phaufted  by  thefe  great  Difeharges,  became  immediately  more  di¬ 
lute  and  languid,  it’s  lively  Colours  faded,  and  were  fucceeded  by  a 
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whitilh  vibrating  Light,  that  in  lefs  than  two  Minutes  intirely  dlfap-^ 
peared. 

I'he  dark  Vapour,  which  continued  co  poflefe  the  Polar  Regions, 
had  now  extended  itfelf  from  the  Raft  to  the  N,  W,  by  N.  point  of 
the  Horizon^  and  was  formed  in  a  large  Segment  of  a  Circle,  whofe 
Center  was  about  20  Degrees  below  the  Horizon :  it’s  upper  Edge 
was  tinged  with  a  pale  Red,  which  was  foon  loft  in  a  florid  Yellow, 
and  this  again,  as  it  approached  the  7jemth^  became  more  effocte  and 
languid.  In  this  dark  Segment  fcveral  lucid  Areas  frequently  dif- 
covered  themfelves,  with  a  vibrating  Light,  which  inftantly  difappear- 
ed,  as  if  a  Curtain  were  drawn  over  them- ;  and  from  it’s  Rays  of  very  dif¬ 
ferent  Magnitudes  continued  to  afeend  without  any  Uniformity  as  to 
time  and  place,  till  48  or  49  minutes  paft  feven,  when  a  third  Coro-- 
na^  very  little,  if  at  all,  inferior  to  the  preceding  ones,  either  in  the 
Variety  of  it’s  Colours,  or  in  the  quantity  of  Light  it  emitted,  was 
formed  in  the  Zenith,  As  the  preceding  were  both  produced  by  the 
Northern  Striesy  fo  this  was  augmented  by  two  or  three  large  ones, 
that  arofe  due  Southy  out  of  the  pure  Sky,  and  were,  in  all  probabi¬ 
lity,  part  of  the  Vapour,  which  had  been  projected  beyond  the  Ze- 
nithy  or  which  had  fubfided  from  the  two  former:  they  caufed  the 
Vapour,  of  which  this  Image  was  compofed,  to  move  with  great  Vio¬ 
lence,  in  different  Diredlions,  not  unlike  Waves  of  Smoke,  confin’d 
in  a  reverberating  Furnace  5  this  Motion  being  abated,  the  Vapour 
acquired  a  kind  of  Stagnation,  in  which  State  it  continued  but  a 
very  Ihort  time,  before  it  projefted  feveral  lucid  Beams,  an  inevita¬ 
ble  Fore-runner  of  it’s  approaching  Diffolution,  between  the  North 
and  Wefty  and  foon  after,  pardon  the  levity  of  the  ExprelTion,  No^i 
fe  immifeuit  atree. 

About  this  time,  the  great  Beam,  which  arofe  In  the  N.  W.  and 
had  preferved  it’s  Colours  in  their  original  Beauty,  for  more  than  three 
quarters  of  an  hour,  began  to  fade,  and  at  yh,  53  m.  was  abforbed  in 
a  vaft  body  of  Light,  which  feemed  fixed  in  that  part  of  the  Horizon: 
it  had  moved  in  that ‘time  15  or  20  degrees  to  the of  the 
Place  from  whence  it  arofe.  The  Impetus  of  the  Vapour  being  now 
pretty  much  abated,  we  had  nothing  extraordinary  but  fucceffivc 
Difeharges  of  pointed  Rays  between  the  N.  Weft,  and  E.  N.  Eaft  ; 
without  any  order  or  Uniformity  as  to  time  or  place  j  fetting  afide 
thefc,  there  was  very  little  difference  in  the  general  face  of  affairs  for 
20  minutes*,  neither  had  we  much  reafon  to  hope  for  any,  becaufe 
the  feverity  of  the  Cold  was  fuch,  that  it  obliged  us  to  remove  to  a  — at  Cra- 
better  Climate,  and  by  that  means  we  unfortunately  loft  the  enfuing  wys-More- 
Phafes  of  our  dying  Meteor, 

2.  Monday  the  6th  of  Feb,  1 7|^,  a  little  before  7  in  the  Evening,  there  SamuerCm^ 
arofe  out  of  the  North,  or  a  little  towards  the  Raji,  a  bright  Crepuf-  wys,  Efq; 
culum,  which  foon  fpread  itfelf  a  great  way  through  the  Northern  part 
of  the  Hemifphere.  About  7  (when  I  firft  fawit)  it  began  to  leave  363.  pag. 
VOL.  VI.  Partii.  M  .  behind 
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behind  it,  at  due  Norths  or  a  few  Degrees  to  the  Eaft^  part  of  a  very 
clear  Sky  fwhich  looked  like  a  black  Cloud,  but  the  Star  fhone  in  it 
clearly)  being  a  Segment  of  a.Circle-,  into  which  Figure,  the  Crepuf- 
culum  ('or  expanded  Body  of  lucid  Vapour)  had  now  formed  it’s  upper 
Limb  alfo,  making  a  kind  of  broad  /n'j,  terminated  at  each  end  by 
the  Horizon. 

All  this  while  the  Breaming  Lights  appeared  in  great  Variety  as  to 
Figure,  Place,  Magnitude,  and  Colour,  but  for  the  mofl:  part  of  a 
redder  Colour  (efpecially  towards  the  Weft)  than  the  Crepufculum  itfelf, 
out  of  which  they  feemed  to  be  formed,  and  tho’  for  the  moft  part 
the  greateft  Appearances  had  been  within  20  Degrees  of  the  North  oa 
each  fide,  yet  at  due  N.  W.  there  were  very  many  confiderable  ones. 

About  8,  this  Crepufculum^  ('which  had  been  conftantly,  though 
flowly,  carried  further  from  the  North)  had,  with  the  upper  part  of 
it’s  outer  Limb,  reached  to  about  10  or  12  Degrees  beyond  the 
Pole-Star  towards  the  Zenith,  being  now  above  30  deg.  broad,  with 
a  circular  Segment  of  black  clear  Sky  to  the  Norths  of  about  25  deg. 
when  the  whole  Crepufculum^  or  Vapour,  was  all  fuddenly  formed  into 
aggregate  Bodies  like  Vapours,  and  gave  one  of  the  moft  plcafing 
Appearances,  that  perhaps  has  been  feen  of  this  kind.  The  Bafes  of 
the  Cones  feemed  to  reft  on  the  upper  Limb  of  the  Segment  of  clear 
Sky  (which  was  extended  near  60  deg.  on  each  ftde  the  N.^  and  the 
Vertices  of  the  Cones,  pointing  all  towards  the  Zenith,  approached 
within  a  few  Degrees  of  it,  and  terminating  there,  formed  the  great* 
eft  part  of  a  Semicircle  inclofed,  as  it  were,  with  Golden  Pallifadoes» 
which  Ihining  all  at  once  as  bright  almoft  as  Flame,  and  being  of  a 
prodigious  Length  and  Number,  exhibited  a  moft  agreeable  Spec¬ 
tacle. 

This  laft  Pheenomenon  convinced  us,  that  thefe  Cones  were  Collec¬ 
tions  of  the  very  fame  Particles,  whereof  the  Crepufculum  had  confift- 
ed:  becaufe  when  it  appeared  every  where  alike  and  equal,  the  great 
Stars  fliined  through  it  but  very  faintly ;  whereas  afterwards,  thofe 
Stars,  that  remained  between  the  Cones,  fuddenly  appeared  very 
bright,  whilft  thofe,  that  were  covered  by  them,  could  hardly  be 
perceived :  and  indeed  all  the  Breaming  Lights  this  Evening  feemed 
to  flow  from  this  Crepufculum  downwards,  as  from  a  Fountain  or 
Store,  and  not  to  arife  from  the  Horizon,  few  approaching  it  nearer 
than  10  Degrees,  and  many  not  within  20  or  30  deg. 

After  this  fine  Appearance  had  continued  about  2  Minutes,  the 
Matter  feemed  to  be  exhaufted,  and  the  Scene  almoft  at  an  end,  the 
Breaming  Ihining  Lights  being  moftly  extinguifhed,  and  the  remain¬ 
ing  Parts  of  Vapour  left,  like  broken  Clouds ;  when  the  flafhing 
Lights  began  to  appear  of  a  moft  prodigious  Swiftnefs,  both  from. 
N.  E.  and  N.  W.  pointing  to  the  Zenith,  or  a  little  more  to  the 
South.  ’Twas  obfervable,  that  over  the  Tradls,  where  thefe  flafhing 
Lights  palTedj  the  remaining  parts  of  Vapour  (which  now  lay  fcatter- 
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cd  every  where,  like  white  broken  Clouds)  pointed,  or  feemed  to 
have  a  Tendency,  conformable  to  the  fame  Motion;  whereas,  to¬ 
wards  the  due  ISorth^  where  no  Flafhes  appeared,  thefe  whitifh  Clouds 
lay  confufed  and  irregular  as  before. 

This  continued  about  20  or  25  Minutes,  when  the  Wind  began  to 
arifc  a  little  at  N.  E.  and  the  Scene  was  quite  at  an  end,  dark  Clouds 
fucceeding  all  over  the  and  by  nine  a  Clock  we  had  a  fevere 

Storm  of  Snow. 

N.  B.  ^hat  all  the  time  of  thefe  Appearances^  many  broken  parts  of  the 
extinguifhed  V apourSy  like  white  CloudSy  were  carried  beyond  the  Zenithy 
fame  50  rr  60  deg,  and  others y  even  to  the  Horizon  itfelfy  at  S.  S,  W. 

During  the  whole  Continuance,  there  feemed  to  be  a  fmall,  eafy 
breath  of  Wind,  fcarce  perceivable,  at  N.  N.  E.  which  the  Motion 
of  the  Clouds  abovementioned  alfo  confirms,  but  as  foon  as  it  began  to 
blow  a  little  brilker,  the  remaining  parts  of  the  Vapour  were  all 
diflipated. 

An  Account  of  the  Weather  both  before  and  after  this  Phenomenon# 

January  30.  Hard  Snow  in  the  Morning,  and  Froft  all  Night. 

31.  and  Feb,  i,  2,  3,  4.  Plcafant  Sumfliine  Days,  very  calm, 
but  the  Snow  ftill  lying,  and  at  Nights  very  hard  Frofts. 
February  5.  Very  violent  Snow  in  the  Morning,  and  fome  Thaw  in 
the  Afternoon,  hard  Froft  at  Night. 

.  6.  Hard  Froft  in  the  Morning,  and  the  Wind  exceeding 
cold  and  fliarp,  but  not  hard ;  the  afternoon  pleafant, 
Sun-lhine  and  calm,  but  it  froze  all  Day  out  of  the  Sun, 
and  continued  to  do  fo  all  the  Evening,  and  the  Ground 
was  ftill  covered  with  Snow. 

7.  Very  hard  Froft  in  the  Morning,  and  Froft  and  Storms 
of  Snow  all  Day.  Wind  N.  N.  W. 

8,9, 10,  II.  Pleafant  calm  Days,  but  hard  Froft,  and  very  hard 
Froft  at  Night. 

12.  Hard  Froft.  Exceeding  cold  Wind  at  S.  E. 

The  1 2th  at  Night  thefe  Lights  are  faid  to  have  appear¬ 
ed  again,  as  alfo  on  Saturday  t\iQ  i8th,  to  a  very  great 
degree,  but  I  faw  them  not;  the  Weather  ftill  frofty 
with  little  Snow. 

22.  At  Night,  hard  Snow. 

23,  27.  A  Thaw  and  fome  Rain,  and  but  little  Froft  afterwards, 
only  dry  cold  Winds,  till  the  27th,  when  the  Froft  re¬ 
turned  very  lharp,  with  exceeding  cold  Winds,  at  N.  E. 
and  S.  E.  for  a  Fortnight  or  more,  without  any  Snow, 
and  did  a  great  deal  of  hurt. 
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XXVIII.  Mirum  illud  Phaenomenon  fexto  Martii  ly'iL  non  licuit 
mihi  infcienti  videre,  quod  infortunium  haud  exiguum  in  me  peperit 
iludium  fubfequentibus  Phaenomenis  invigilandi.  Priorem  obfervati- 
onem,  quam  hic  fubjeci,  fumma  cura  delineavi,  ftatim  atque  vidi, 
ideoque,  ni  fallor,  a  vero  parum  difcrepat.  Reliquas  etiam  defcrip- 
tiones  pro  certo  habeas  accuratas  eiTe.  Quaenam  fit  caufa  harum  co- 
rufcatiohum,  nondum,  ut  opinor,  fatis  exploratum  eft. 

Die  Veneris  Sept.  5.  1718.  circa  hor.  x.  Phaenomenon  hoc,  in  tabu* 
Ia  delinenatum  obfervatum  fuit  Lennae  Regis,  in  pund:o  boreali. 

Die  Saturni  Sept.  6,  circa  horas  viii  &  x.  perplures  Luminis  co- 
lumnte,  fimiles  fupradefcriptis  {aa)  obfervabantur,  non  aeque  lucid® 
ac  pyramides  node  procedente  obfervato,  quae  ferebantur  verfus  o- 
rientem,  hae  vero  ad  occidentem. 

Die  Jovis  Sept.  11.  perplures  iftiufmodi  columnae  iterum  confpici- 
untur  cum  motu  occidentali. 

Die  Saturni  Sept.  13.  circa  horam  xi.  Aurora  Borealis  lucidior  ac 
altior  fuit,  longioribufque  pyramidibus  adornata,  quam  adhuc  obfer- 
vata  fuerat.  Adeo  lucebat  h^c  node,  ut  charaderes  in  libro  lege¬ 
rentur. 

Die  Saturni  vttoOoloh.  ii.  circa  horas  x.  &  xi.  Aurora  Borealis 
lucidior  quam  unquam  fuit,  ac  corufcationibus  pyramidalibus  inter- 
fperfis,  haud  multum  abfimilis  Phaenomeno  prius  obfervato,  Sept.  5. 
Lumine  iterum  ita  fplendente,  ut  legere  liceret. 

Die  Veneris  Dec.  19.  circa  horas  viii  &  ix.  Hac  node  vili  fune 
cum  Aurora  Boreali  perplures  lucis  radii,  e  nube  veluti  nigra  exori¬ 
entes  ;  revera  autem  non  fuilTe  nubem  exinde  patet,  quia  Hellae  per 
illam  clare  videbantur.  Quid  vero  aliud  fuerit,  haud  facile  eft  didu. 
Sed  quod  praecipue  notavimus,  fuit  motus  horum  luminum  fane  mira¬ 
bilis.  Hos  radios  obfervavimus  in  ftatu  femper  mobili,  politiones 
fuas,  feu  .loca, -perpetuo  mutantes  ;  curfum  fuum  modo  hac,  modo 
illac,  rurfum,  prorfura  dirigebant,  '&  interdum  alii  ex  aliis  eadem  via 
ftngulatim  progrefti  funt,  &  aliquandiu  fibi  invicem  collifione  mutua 
impingebant  cum  tremulo  ac  vibrante  motu,  &  celeritate  fere  incre¬ 
dibili.  Radii  quidam  obfervati  funt  ufque  ad  Zenith  fe  porrigentes. 
Vifa  eft  faspe  lux  fe  in  acervum  collegilTe,  atque  ita  mirum  exhibuilfe 
fulgorem  coloribus  Iridis  tindum,  &  iterum  vifa  eft  fe  dil-atafte.  Luna 
hac  node  lucide  fplendebat. 

Die  Jovis  Martii  12.  ly'f.  circa  horas  x  &  xi.  Aurora  Borealis  rur- 
fus  obfervabatur. 

Die  Veneris  Martii  27.  iterum  vifa  eft  Aurora  Borealis  cum  radia¬ 
tionibus  variis  obliquis,  fecundum  hanc  Figuram. 

Die  Lunas  Ocfoh  26.  lyig.  hac  node  etiam  vifa  eft  circa  horas 

VII  &  VIII., 

Item  die  Lun®  Nov.  9.  1719. 

Die  Domin.  Jan.  ult.  1720.  Hac  node,  ab  hora  feptima  ufque  ad 
decimam,  Aurora  Borealis  Vifa  eft  altior,  quam  unquam  antehac  ob- 
2  fervata 
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fervata  fuit,  per  dimidium  coeli  ab  oriente  ufque  ad  occidentem,  fere 
obdudla  corufcationibus  variis  interfperfis,  adeoque  lucebat,  ut  cha- 
radleres  in  libro  perquam  diftindle  videri  poffenc. 

Die  Saturni  Sept,  17.  1720. 

Die  Lunas  Jan,  6.  i7ff.  circa  horas  vii  &  viii.  vifa  eft  iterum  Au¬ 
rora  Borealis  cum  corufcationibus  pyramidalibus,  undique  a  Zenith, 
vel  uti  centro,  obdudlis,  imaginem  exhibentibus  psene  inilar  Umbellas. 

Die  Domin.  Jan.  12.  lyif. 

Die  Lunas  Sepf,  ii.  1721.  circa  hor.ix. 

Die  Mercurii  5. 1722,  ab  hora  decima  ad  fefquidecimam. 

Die  Mercurii  O5loh.  3.  circa  hor.  ix. 

Die  Jovis  O5ioh,  4.  circa  hor.  x. 

Die  Domin.  23.  1722.  circa  hor.  viit. 

XXIX.  I  obferved,  that  the  Theatre  of  Light  forming  an  irregu-  — Sept  24, 
lar  variable  Curve,  was,  as  at  mod  times  formerly,  from  E.  N.  E.  to  25,26.  Ire- 
W.  N.  W.  the  Horizon  and  whole  Hemifphere  ferene,  little  or  no 
Wind,  what  there  was,  feemed  Northerly.  The  feeming  Dawn,  oi"  DobL, 

Stage  of  Light  generally  continued  in  an  irregular  Curve ;  the  one  N®.  395." 
Point  in  the  two  firft  Nights  whilft  I  obferved  it,  began  near  the  Ho-  pag.  128. 
rizon,  near  N.  N.  E.  the  other  Point  was  at  W,  N.  W.  the  Height  of 
the  Arch  not  exceeding  20  Degrees,  in  which  there  feemed  to  be  a 
continual  Dawn  :  Under  that  Field  of  Light  feemed  to  be  a  dark 
Cloud,  which,  however,  was  a  clear  Sky,  not  filled  with  that  luminous 
Vapour;  becaufe  all  the  Stars  appeared  diftindlly  and  twinkling  thro*  ^ 

it.  Whenever  that  Light  rofc  about  10  Degrees  higher,  to  about  ' 

30  Degrees,  then  Flafhes,  or  Corufcations  followed  alternately,  and 
feemed  to  be  Pillars  or  Beams  of  Light,  which  followed  or  fucceeded 
one  another,  and  by  that  means  feemed  to  move  and  change  with  one 
another,  by  the  SuccefTion  of  Light  and  Darknefs,  according  to  the 
Flafhes.  When  the  lighted  Vapour  rpfe  higher  to  about  40  or  45 
Degrees,  then  the  Appearance  altered  ;  and  inftead  of  Beams,  or 
Pillars  of  Light,  as  when  lower,  there  were  Flafhes  like  thofe  attend¬ 
ing  Explofions,  wherein  faint  Colours  of  Red,  Green  and  Yellow  ap¬ 
peared,  but  not  very  vivid  *,  and  upon  each  Explofion  it  would  fpread 
upwards  towards  the  Zenith,  in  the  Appearance  of  thin  enlightned 
Clouds,  and  immediately  difappear.  On  the  26th.  about  9  at  Night, 
one  of  thefe  irregular  Arches  of  Light’had  got  up  to  the  Zenith,  the 
lower  Points  being  near  E.  N.  E.  and  W.  S.  W.  I  then  faw  it  for  a 
confiderable  time,  at  lead  a  quarter  of  an  hour,  and  it  had  been 
there  for  fame  time  before  I  faw  it.  I  could  diftindlly  obferve  all  the 
different  Appearances,  according  to  it’s  Altitude  in  the  Hemifphere, 
njiz.  the  lower  part  (being  within  12  or  14  Degrees,  as  near  as  I 
could  compute)  was  a  condant  fixed  Light,  equal  to  the  Light  of  the 
Edge  of  a  white  Cloud  in  the  Day-time,  when  the  Sun  fnines  on  it. 

As  it  rofe  higher,  I  could  obferve  it  fomewhat  weaker,  and  could 

perceive  the  Motion  of  the  Pillars  ox  Beams  of  Light  after  eachFLdh-, 

which 
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which  feemed  by  that  means  to  move.  Somewhat  higher  again,  at 
about  40  Degrees,  the  Flafhes  were  like  Explofions  of  great  Guns, 
with  the  faint  Colours  obferved  as  before ;  but  the  Corufcations  or 
Flafhes  from  thence  to  the  Zenith,  expanded  at  every  Flafh,  like  a 
broad,  thin,  white  Cloud,  of  which  fome  faint  View  could  be  feen 
after  each  Explofion  for  fome  time:  And  after  all  the  Explofions  were 
over,  there  remained  a  thin  dufkifh  Vapour  in  and  near  the  Zenith, 
and  all  along  the  Arch  from  Eajl  to  Wejl^  from  14  to  20  Degrees 
broad,  which  undulated  and  moved  like  a  ftormy  Sea,  the  Motion 
coming  from  the  S.  S.  E.  and  fo  leffened  till  it  appeared  no  brighter 
than  the  Milky  Way,  but  more  like  a  very  thin  Cloud  or  Mift, 
thro’  which  I  could  perceive  the  Stars.  At  the  fame  time  I  faw  ano¬ 
ther  thin  Cloud,  having  the  fame  Appearance,  Arch-ways,  to  the 
Southward,  at  about  the  Height  of  40  Degrees,  which  I  fuppofe  had 
been  another,  which  had  been  over,  and  had  moved  thither  from  the 
Northward  before  I  went  out:  And  during  the  whole  time  there  were 
leffer  Lights  towards  the  Norths  but  difperfed  here  and  there,  and  not 
forming  any  large  Body  of  Light.  During  the  whole  time,  the  He¬ 
rn  ifphere  was  clear,  except  a  few  very  fmall  Clouds  near  the  Hori¬ 
zon  j  and  when  any  moved  into  the  enlightened  Arch,  they  broke 
the  Connexion,  fo  that  the  Light  was  above  them :  At  the  fame  time 
it  froze  hard  each  Night. 

Solution  of  From  thefe  Obfervations,  I  fuppofe  that  the  Aurora  Borealis  is  z. 

thin  Nitro-fulphureous  Vapour  raifed  in  our  Atmofphere  confiderably 
menon,  higher  than  the  Clouds,  which  is  difcontinued  in  feveral  Places  by  the 
interfperfed  Air,  and  which  by  PrefTure  and  Motion  is  kindled  ;  and 
perhaps  the  Explofion  of  one  may  by  it’s  Shock  and  Motion  contri¬ 
bute  to  kindle  the  next.-;  by  which  means  they  go  off  one  after  ano¬ 
ther,  till  the  whole  Vapour  within  their  influence  is  difcharged,  and 
then  the  Light  difappears,  and  the  thin  Smoak  appears,  and  undu¬ 
lates,  according  to  the  Motion  in  that  part  of  the  Atmofphere.  And 
hence  I  think,  mod  of  the  Appearances  may  be  folved  :  For  ift,  As 
to  the  continued  Light  near  the  Horizon,  they  being  at  a  great  di- 
ftance  from  us,  and  nearly  in  a  Line,  all  thefe  Explofions  may  feem 
as  a  continued  Light  :  When  thefe  approach  nearer  to  us,  and  by 
CQnfequence  appear  higher  in  our  Hemifphere,  we  obferve  the  Mo¬ 
tion  in  each  Flafh,  and  ftill  feeing  them  laterally,  yet  fomewhat 
breaking  the  Continuity  of  the  Light ;  they  (by  the  Reflexion  of  the 
Vapour  floating  in  the  Atmofphere,  and  being  not  refledled,  where 
the  Air  betwixt  them  is  free  of  thofe  Vapours)  may  appear  as  Pillars: 
And  as  the  Flafh  below  and  beyond  them  moves  (as  it  kindles  and 
expands)  fo  they  feem  to  move,  and  perhaps  are  fhocked  at  the  fame 
time  by  the  Motion ;  but  afterwards,  when  they  are  nearer,  and  raifed 
to  the  Altitude  of  40  Degrees,  we  get  fomewhat  under  them,  and  fee 
the  Expanfion  of  the  Explofion,  which  appearing  fomewhat  globular, 
gives  the  faint  Colours  obferved  above,  the  Light  not  being  intenfe 
^  enough 
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enough  to  make  them  vivid;  and  afterwards  when  they  rife  to,  or 
near,  the  Zenith,  they  are  nigheft  to  us,  and  then  expand  very  wide 
at  each  FJafh,  like  little  Clouds :  And,  I  think,  the  great  Objedlion 
of  their  appearing  in  the  Northern  Part  of  the  Hemifphere,  and  fel- 
dom  or  never  in  the  Southern  is  in  fome  meafure  anfwered  by  the  Ap¬ 
pearance  on  the  26th;  fince  at  leaft  half  of  the  Arch  was  in  the  South¬ 
ern  Part  of  the  Hemifphere;  and  perhaps  the  Reafon  why  the 
Light  is  not  feen  near  the  Horizon,  in  the  Southern  Part  of  the  He- 
mifphere,  may  be  this,  that  in  clear  ferene  Weather,  the  Wind  being 
generally  near  the  Norths  Objedls  from  thence  are  much  more  diftin(fl- 
Jy  viewed,  and  at  a  greater  diftance  than  from  the  South;  and  ’tis 
generally  known,  that  Lands  at  a  great  diftance  are  moft  diftindly 
feen,  when  the  Winds  blow  from  them. 

And  perhaps  a  cold  Northerly  freezing  Air  may  be  needful  to  kin¬ 
dle  the  Vapours,  when  a  contrary  Motion  above  (higher  in  the  Atmof- 
pherej)  may  carry  the  fulphureous  Vapour,  which  falling  down  from 
the  Nitrous  Vapour  may  be  kindled.  Which,  I  fuppofe,  form  the 
Undulations  of  the  Smoak  after  the  Explofion,  which  feemed,  as  a- 
bove,  like  a  ftormy  Sea  moving  from  the  S.  S.  E.  Note^  The  Baro¬ 
meter  was  low  for  fome  Days  before  and  after  it. 

XXX. ^  I.  The  Lights  began  about  Sun-fet;  but  I  heard  nothing  — ^/Pet- 
of  them  till  between  7  and  8.  When  I  went  out,  I  obferved  a  Stream  '^orth  in 
of  Light  almoft  due  which  was  about  (even  or  eight 

broad,  and  extended  itfelf  upwards  about  35  or  40  Degrees.  I  had  Dr 
not  a  free  Profpc(ft  of  the  Weftern  Horizon,  and  fo  cannot  tell  what  Langvvith, 
it’s  Appearance  was  below.  It  was  not  perpendicular  to  the  Horizon,  395*  ^ 
but  inclined  a  few  Degrees  towards  the  South.  This  Stream  was  of  a 
dulky  red  towards  the  Norths  but  pale  on  the  other  fide>  and  feemed 
to  have  a  faint  Mixture  of  the  Prifmatic  Colours  in  it. 

At  the  fame  time  there  appear’d  a  pale  luminous  Arch,  whofe 
Middle  was  nearly  N.  W.  by  N.  The  Altitude  of  it’s  inner  Edge 
was  about  18  or  20  Degrees.  This  Edge  was  very  diftind:  and  re¬ 
gular  all  above,  but  a  little  confufed  towards  the  Horizon,  where  it 
extended  itfelf  beyond  the  North-Point  :  How  it  terminated  to  the 
Weft,  I  cannot  inform  you.  From  the  upper  Side  of  this  Arch,^ 
which  was  waving,  and  ill  defined,  there  fhot  up  continually  fuch 
Streams  of  Light  as  have  often  been  feen  and  deferib’d,  fince  the 
Great  Meteor  of  March  x.\it  6th,  17 if.  The  Sky  under  this  Arch 
look’d  exceeding  dark,  but  was  in  reality  clear  ;  for  we  could  fee 
the  fmalleft  Stars  in  it. 

Nearly  N.  E.  there  was  another  Stream  af  pale-coloured  Light, 
which  was  about  7  or  8  Degrees  diftant  from  the  Horizon,  and  was 
about  as  many  in  Breadth  :  It’s  Heighth  was  various,  and  ill’  de¬ 
fined.  Towards  the  bottom  of  it,  v/as  an  irregular  black  Cloud, 
which  in  fome  parts  was  near  a  Degree  in  breadth;,  in  others  hardly 

half 
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half  fo  much  :  This  Cloud  was  almofl:  parallel  to  the  Horizon,  The 
Stream  moved  with  a  flow  regular  Motion  towards  the  Eaft. 

In  theS.  E.  was  another  Arch,  like  that  in  the  N.  W.  by  N.  but 
not  quite  fo  high,  or  of  fo  great  an  Extent.  Between  this  Arch  and 
the  North-Eafterly  Scream  the  Sky  was  of  an  odd  pale  coloured  Light, 
with  a  mixture  of  Red  in  it. 

From  the  South  towards  the  Weft  were  gloomy  irregular  Clouds, 
which  now  and  then  fenc  out  Flafhes  of  Light. 

About  8,  the  North-Eafterly  Stream  fuddenly  expanded  itfelf 
every  way :  All  its  Parts  began  to  be  in  a  violent  Commotion,  and 
its  Brightnefs  increafed  to  fuch  a  degree,  that  I  remember  nothing 
like  it  in  the  former  great  Meteor  of  this  Kind.  All  above  it  was 
of  a  bright  flame-colour  j  but  below,  it  was  edged  with  the  Priima- 
tic  Colours,  which  were  full  as  ftrong  as  I  have  ever  feen  them  in 
the  brighteft  Rainbow :  They  were  not  indeed  fo  diftindt  ;  for,  tho* 

I  obferved  them  as  exadlly  as  the  ftrange  variety  of  their  Motion 
would  permit,  I  could  pnly  diftingufli  the  Red,  the  Yellow,  and  a 
dufky  bluifli-Green. 

This  furprizing  Sight  did  not  laft  above  a  Minute  or  two  ;  but 
when  the  Colours  vanifRed  here,  they  began  to  appear  in  the  North- 
wefterly  Arch,  which  was  now  become  a  Portion  of  a  larger  Cir¬ 
cle  than  before,  and  was  not  elevated  fo  high  above  the  Horizon. 
The  Colours  extended  themfelves  from  the  North  towards  the  Weft 
for  about  15  or  20  Degrees  ;  and  tho*  they  were  not  fo  bright  as  in 
the  other  Place,  yet  they  were  morefteady,  and  foas  eafily  obferved. 
Their  Order  was  the  fame  as  before,  the  Redlowermoft,  and  fo  on; 
Their  Duration  much  longer. 

In  the  mean  time  the  Streaming  Lights  began  to  appear  in  all 
Parts  of  the  Heavens,  and  to  form  a  Corona  and  Canopy,  which 
were  in  all  refpedls  like  thofe  of  the  Great  Meteor  of  17 li*  In- 
ftead  therefore  of  troubling  you  with  a  long  detail  of  the  Particu- 
--lars  of  thefe,  I  fliall  refer  you  to  the  curious  Defcripcions  of  the 
other  by  the  Aftronomer-Royal,  and  my  late  worthy  Friend  Mr 
Cotes,  I  fhall  only  take  notice  that  the  Colours  of  the  Corona  were 
neither  fo  ftrong  nor  fo  lading  as  thofe  before  defcribed,  and  that 
the  Top  of  the  Canopy  was  fometimes  over-fpread  with  a  deep  fallen 
red. 

The  Streams  continued  their  Direction  upward  towards  a  point  of 
Concourfe  for  a  long  time  after,  and  formed  by  fits  impcrfecft  Cir¬ 
cles  of  pale  Light  about  it  :  This  Point,  however  was  not  fixed  ; 
for  at  firft  it  feemed  to  be  in,  or  very  near  our  Zenith  ;  but  when  I 
obferved  it  fome  time  after,  it  lay  between  the  Stars  in  Andromeda's 
Right-hand,  and  thofe  at  the  end  of  her  Chain.  The  fame  Obfer-  * 
vation  was  made  by  a  curious  Gentleman  of  this  place,  who  alfo 
informed  me  that  there  was  another  luminous  Arch  which  paft  quite 

thro* 
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thro*  the  Pole-Star  :  It*s  Continuance  was  fhort,  and  I  had  not  the 
good  Fortune  to  fee  it  myfclf. 

Thefe  Appearances  held  on  in  fome  Degree  till  about  ii,  when 
the  Air  began  to  grow  mifty,  and  fo  put  an  End  to  any  farther  Ob- 
fervations. 

I  cannot  fend  you  the  exa6b  Point  of  the  Wind ;  It  was  fo  calm 
below,  that  I  could  not  be  certain  which  way  it  flood  ;  but  fome 
that  were  making  their  Obfervations  from  a  high  open  Place,  affured 
me,  that  it  was  North-Weflerly,  as  it  was  in  the  Afternoon  before, 
and  the  Morning  after. 

The  Mercury  was  up  at  30 :  The  Weather  mild  and  tempe¬ 
rate. 

I  fhall  venture  to  add,  the  following  Obfervations,  Oh/ervatisHtt 

on  this  Phot- 

1.  That  it  plainly  appears  from  the  Pofition  of  the  Arches,  that 
they  could  not  owe  their  Figures  to  the  Sun:  They  feem  to  have 
been  partly  Optica),  and  partly  to  have  depended  upon  the  dirferent 
Heights  of  the  luminous  Vapours  ;  but  for  want  of  fufficient  Data^ 
it  will  be  no  eafy  matter  to  determine  how,  far  each  of  thefe  Caufes 
concurred. 

•  2.  The  Prifmatic  Colours,  wherever  they  appeared,  feem  to 

have  been  caufed  by  the  Sum 

3.  None  of  the  Streams,  as  far  as  I  could  obferve  proceeded  di- 
red  ly  from  the  Horizon.  They  were  neareft  it  towards  the  North, 
where  there  were  fome  weak  irregular  Lights  in  the  confufed  Parts 
of  the  Arch  before  deferibed. 

4.  I  find  by  fome  of  my  Papers,  that  during  the  Meteor  of  17^. 
the  Mercury  flood  at  30.2  •,  fo  that  the  two  Meteors  agree,  as  in 
many  other  Particulars,  fo  in  the  following,  viz.  That  the  Air  was 
calm,  the  Wind  North-Weflerly  and  the  Mercury  high. 

I  fiiall  only  add  farther,  that  luminous  Vapours  in  the  Air  are 
much  more  common  than  they  are  generally  taken  to  be  ;  for  the 
Nights  are  very  often  lighter  when  the  Sky  is  over-cafl,  than  in 
the  brightefl  Star  light,  though  the  Crepufculum  be  quite  gone  off 
and  there  be  no  Moon. 

2.  About  half  an  hour  pafl  Six,  perceiving  Jupiter  flione  very_^/P]y. 
bright  I  was  applying  my  Telefcope  to  obferve  him,  when  on  a  mouth, 
fudden  feveral  luminous  Streaks  appeared  about  lo  Degrees  above 

the  Horizon  in  the  N.  E.  and  the  Hemifphere  feemed  much  enlight-  ^ 

ned.  Imagining  this  to  be  the  beginning  of  ?i  Lumen  Bore  ale.,  Icafl 
my  Eye  carefully  along  the  Northern  Horizon  from  E.  to  W.  and 
very  nearly  in  the  W.  Point  I  perceived,  as  it  were,  a  vafl  red 
fiery  coloured  Obelisk  fhot  itfelf  up  to  the  Height  of  30  or  40 
Degrees,  which  feemed  perpendicular  to  the  Horizon,  and  it’s  Bafe 
feemed  to  infill  on  it.  It’s  Point  almofl  touched  the  bright  Star  in  the 
Northern  Crown  ;  a  fmaller  Column  or  two  flood  near  it,  of  the 
VOL.  VI.  Part  ii.  N  fame 
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fame  Colour  and  Shape.  The  Light,  in  the  mean  time,  to  the  Eaft- 
ward  increafed  confiderably,  and  became  more  vivid  j  as  when  the 
Moon  is  behind  a  very  bright  Cloud.  It  alfo  formed  itfelf  into  Co¬ 
lumns,  which  were  projedled  to  no  great  Height,  and  would  foon  va- 
nifh,  then  foon  return,  and  appeared  not  only  in  the  N.  E.  but  alfo 
more  Northerly. 

In  about  a  quarter  of  an  hour  from  my  firft  Obfervation,  as  from 
an  Arch,  or  black  Bafis  (I  know  not  better  how  to  cxprefs  it^ 
extended  all  over  the  Northern  Horizon,  which  feemed  to  inter- 
fed  it  nearly  in  the  W.  and  E.  N.  E.  Points,  arofe  abundance 
of  pyramidal  Columns  of  Light  on  all  parts  of  it;  nowhere,  now 
there,  of  unequal  Bigncfs,  Height,  and  Luftre;  now  fuddenly  gleam¬ 
ing  forth,  then  as  fuddenly  difappearing ;  but  thofe  Columns,  that 
were  to  the  Eaftward  of  the  N.  were  more  bright  and  lucid  than  thofe 
to  the  Weft  ward,  which  were  of  a  more  fiery,  rutilant  Colour.  The 
great  Column  in  the  iVefl  ftill  remained  in  the  fame  Pofition,  Height, 
and  Shape ;  as  I  obferved,  by  applying  my  Eye  to  a  Wail  very  near 
E.  and  W. 

Between  the  Arch  and  the  Horizon,  appeared  as  it  had  been  a 
black,  dufky  Fog,  from  whence  the  Streams  of  Light  feemed  every 
where  darted  forth:  Yet  however  black  this  appeared,  we  could  dif-  • 
cern  the  Stars  very  clearly  thro*  it.  This  Arch  at  it’s  firft  Appear¬ 
ance  feemed  not  to  be  above  15  or  20  Degrees  (at  it’s  higheft  part) 
above  the  Horizon  ;  but  it  continually  grew  higher,  and  from  all 
parts  of  it  Cones  of  Light  were  every  Moment  Ihot  up,  which  all 
feemed  to  tend  to  a  Point  near  the  Zenith  (  as  the  Vertical  Circles  or 
Arches  on  a  Globe  tend  to  it’s  Poles)  tho’  as  yet  none  reached  it  by 
feveral  Degrees. 

After  7  a  clock  the  Columns  to  the  Weftward  appeared  bright  and 
vivid  as  thofe  in  the  E.  except  thofe  very  near  the  W.  Tho*  the  Limb 
of  the  Arch  would  feem  fometimes  very  regular  and  well  defined ; 
yet  at  other  times  it  would  feem  to  fink,  now  in  the  middle,  then  at 
one  part,  then  at  another  ;  and  fometimes  it  would  rife  with  the  fame 
Irregularity:  But  it  was  certain,  that  during  the  whole  time  of  the 
.Pheenomenon^  no  Light,  or  flafhes  of  Light  did  appear  in  the  black 
Area  included  between  the  Arch  and  the  Horizon;  even  when  it  was 
at  it’s  greateft  Height,  which  was  about  10  or  12  Minutes  before  8, 
when  I  judged  it  to  be  at  leaft  40  Degrees  above  the  Horizon.  Then 
from  all  parts  of  the  Arch,  but  firft  from  the  Northern  or  higheft 
parts  of  ir,  were  Rays,  or  lucid  Columns  of  a  furprizing  Brightnels 
and  Luftre,  darted  with  incredible  Velocity  towards  the  Vertex y 
where  the  Cufps  of  the  converging  Columns  feemed  nearly  to  centre ; 
and  fuddenly  from  every  Quarter  of  the  Heaven,  bright,  filming 
Streams  of  Light  were  fiiot  towards  the  Zenith ;  which  meeting  a- 
bout  6  or  8  Degrees  to  the  Southward  of  it,  formed  a  fmall  Circle  of 
two  or  three  Degrees  Diameter,,  whofe  Border  was  much  more  lucid 

than 


An  Aurora  Borealisl 

than  near  it’s  Centre:  This  Circle  feemed  formed  between  Caudit 
Cygm  and  the  Lizard^  then  nearly  upon  the  Meridian. 

This  beautiful  Speilrum  might  be  likened  to  the  Scar  worn  by  the 
moft  Noble  Order  of  the  Garter,  but  the  pyramidal  Radii 'Vftrt  here 
reverfed ;  and  from  the  Southward  the  Rays  or  Strics  were  not  near 
fo  long  as  thofe  from  the  N.  efpecially  thofe  from  the  due  S.  not 
reaching  above  lo  or  15  Degrees  from  theCehtre  or  Circle;  whereas 
thofe  from  the  Eaftern  and  Weftern  Quarters  were  very  long,  and 
reached  almoll  down  to  the  Horizon;  efpecially  in  the  E.  and 
Points.  The  Radii  were  in  a  continual  and  exceedingly  fwift  Undula¬ 
tion,  and  appeared  of  feveral  very  bright  Colours,  as  white,  red, 
green,  yellow,  for  feveral  Seconds ;  but  the  moft  permanent  and  pre¬ 
dominant  Colours  were  a  fiery  red,  with  an  Eye  of  Crimfon,  and  a 
bright  Pearl  Colour:  The  red  Rays  came  moftly  from  the  Weftward^ 
ana  that  Colour  continued  till  the  entire  Diflipation  of  this  radiant 
Canopy  ;  the  others  dying  away  and  leaving,  as  it  had  been,  a  thin 
Smoak.  The  Vibrations  of  thefe  radiant  Columns  were  as  fwife  as 
Flafhes  of  Lightening,  and  inceflant. 

This  furprizing  Sight  remained  over  us  in  it’s  full  Glory  3  or  4  Mi¬ 
nutes,  during  which  time  the  Rays  were  darted  towards  the  Centre 
with  prodigious  Swifenefs,  and  did  not  feem  to  be  ftiot  from  it.  ^  Some¬ 
times  they  undulated  like  the  Vapours  arifing  from  a  Lime-Kiln,  or 
from  the  Earth  in  very  hot  Weather,  and  all  the  upper  part  of  the 
Hemifphere  feemed  to  be,  as  it  were,  in  a  Convulfion. 

In  a  fliort  Time  this  agreeable  Scene  vanilhed,  and  was  broken  into 
fmall  flitting  bright  Clouds,  which  ftill  retained  an  undulating  Mo¬ 
tion  ;  and  Corufeations  would  every  now  and  then  break  forth  from 
them.  At  this  time  alfo  I  obferved  feveral  Star-like  Meteors  fall,  as 
is  frequently  obferved  in  a  bright  ferenc  Night. 

Tho’  our  glorious  Cupola  difappeared  a  very  few  Minutes  after  8, 
yet  very  vivid  Corufeations  were  fliot  continually  from  the  N.  E.  and 
N.  W.  Parts  of  the  Heaven,  which  dafliing  againft  one  another  near 
the  Zenith,  formed  by  their  Collifion  momentary  Arches  of  a  Circle, 
nearly  in  the  fame  Place  and  of  the  fame  Diameter  with  that  above- 
mentioned.  None  now  proceeded  from  the  Sonth^  and  very  rarely 
from  the  true  North,  The  Corufeations  were  always  more  red  and 
fiery  from  the  Weftward  than  from  the  Eaft^  which  were  always  more 
bright  and  luminous. 

We  were  loft  in  the  Contemplation  of  the  beautiful  PhcBnotnenon 
over  our  Head,  and  did  not  obferve  the  Formation  of  a  lucid  Arch 
projedled  over  all  the  Northern  Horizon,  which  feemed  like  the  Arch 
of  a  Rainbow,  of  one  vivid,  bright,  yellowifh  Colour,  and  all  under 
was  as  it  were,  a  very  dark  Cloud;  tho*  by  viewing  it  with  a  Telef- 
cope,  we  could  difeern  the  minuteft  Stars:  So  that  the  Darknefsonly 
proceeded  from  the  greatnefs  of  the  Light  juft  above  it.  From  this, 
«s  from  the  former,  arofe  very  lucid,  bright  Columns  on  all  parts  of 
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it.  No  Corufcatlons  appeared  under  it.  It’s  greateft  Height  might 
be  20  or  30  Degrees.  Some  of  the  Columns  feemed  to  radiate  even 
to  the  Zenith  from  this  Arch. 

About  9,  this  lucid  Arch  vaniflied  infenfibly,  with  moft  of  the  lu'^ 
minous  Radiiy  or  Columns ;  but,  as  it  were,  a  very  bright  Crepufcu^ 
lum  ftill  remained  all  along  the  Northern  Horizon,  and  feveral>.  very 
bright  Corufcations  would  fecm  to  be  Ihot  out  of  the  pure  Sky  :  This, 
more  efpecially,  was  obferved  in  the  N.  E.  About  ii,  I  obferved 
feveral  Corufcations  ftill  breaking  forth,  and  here  and  there  a  lumi¬ 
nous  Column ;  and  feveral  little  bright  Clouds  feemed  irregularly  feat- 
tered  up  and  down  the  Hemifphere,  which  ftill  retained  their  darting^ 
and  quivering  Motion.  The  Northern  Crepufculum  remained  as  bright 
as  ever,  and  fo  continued  till  paft  Two  in  the  Morning. 

There  were  but  very  few,  and  thofe  very  fmall,  Clouds  to  be  obfer- 
ved  during  the  whole  time  of  this  Fheanomenon^  and  the  Air  was 
clear ;  yet  all  around,  and  between  the  lucid  Columns,  whenever, 
or  in  what  part  foever,  they  appeared,  the  Air  would  feem  very 
thick  and  hazy,  tho’  immediately  upon  the  difappearing  of  thofe 
gleaming  Lights,  the  Sky  would  in  the  fame  Place  appear  very  clear 
and  ferene.  Nay,  even  throf  fome  of  the  very  Columns  we  could 
plainly  difeern  the  Stars.  Some  Gentlemen  thought  they  faw  the 
bright  Stars  of  the  Swan  thro*  the  Corona  itfelf. 

As  to  the  Weather  preceding  and  following  this  Fheenomenon^  I 
need  not  be  very  particular,  feeing  you  will  foon  have  it  in  my  Me? 
teorologic  Obfervations.  The  Morning  was  fair,  tho*  the  Air  was- 
thick,  and  we  had  a  great  Dew:  The  Mercury  was  at  30  Inch-. 
Hawkjbee^s  Thermometer  at  50,  little,  or  no  Wind.  The  Day  was 
plealant  and  warm,  and  the  Air  grew  much  thinner.  The  Evening 
was  ferene ;  a  very  foft  Breeze  from  N.  and  by  W.  About  Five  the 
next  Morning,  there  were  feveral  Clouds  formed,  and  the  Air  was 
very  thick  and  hazy,  at  S^ven  it  was  all  Cloudy,,  and  a  few  Drops 
fell. 

Tho’  I  had  before  feen  feveral  faint  Appearances  of  the  Aurora  Bo¬ 
realis  %  yet  this,  for  Beauty,  Luftre,  and  Duration,  vaftly  exceeded 
any  thing  of  that  nature  1  had  ever  feen.  Indeed,  1  faw  not  that  of' 
March  6ch,  1716,  being  not  then  in  England, 

3.  O.5ioher  3,  1726,  at  Nine  in  the  Evening,  I  faw  an  Aurora  Bo» 
realis  (as  ’tis  commonly  called, J  in  which  there  was  nothing  different 
from  former  Appearances,  excepting  that  from  the  luminous  Arch 
which  appeared  in  xht,Nortb^  were  frequently  fhot  off  Parts  of  Arches 
towards  the  Zenith,  which  vanifhed  there. 

OPioh,  8,  Coming  from  the  Country  near  Seven  in  the  Evening*  I 
obferved  a  great  Light  in  the  Eafi  and  JVeft^  which  foon  extended  in 
felf  over  our  Heads,  the  North  and  South  appearing  dark  at  the  fame 
time.  No  Cloud  was  feen  all  that  Day.  A  great  Dew  fell  on  a  fud- 
den,  with  which  the  Streets  were  wet,  as.  by.  a  fmall  Rain.  Half 
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itn  Hour  after  Seven  many  Screams  appeared  in  the  Norths  whicli 
grew  very  bright,  and  darted  frequently  up  to  the  Zenith.  A  Line 
drawn  through  the  Bafes  of  them,  made  an  Arch  of  a  Circle,  extend* 
ing  from  the  N,  E.  to  the  W.  or  S.  W.  But  the  Streams  feemed  to 
proceed  from  a  clear  Sky  being  diftindt  from  one  another  at  the  Bafes, 
and  not  united  by  a  luminous  Arch  or  Cloud,  as  in  the  more  ufuai 
Aurora*^.  The  Streams  at  the  two  Extremities  of  the  Arch  were 
brighter,  wider  and  longer  when  they  did  not  Ihoot,  than  thofe  on 
the  Top  of  it.  There  was  at  the  fame  time  a  luminous  Arch  extend-  Fig.  14. 
ing  itfelf  from  the  two  Extremities  of  the  above-mentioned  Aurora 
through  the  Souths  at  'a  confiderable  Altitude.  About  Eight  o’clock 
the  Streams  began  to  have  a  Horizontal  Motion,  propagating  them- 
felves  on  both  lides  towards  the  South  \  and  in  a  Minute  or  two  the 
whole  Heaven  was  furrounded  with  them.  Immediately  they  all  ex¬ 
tended  themfelves  up  to  a  Point  near  the  Zenith  (I  think,  a  little  to¬ 
wards  the  Eaft)  where  their  Points  were  blended  together  in  a  confuf- 
ed  manner.  Ac  the  fame  time,  every  Stream,  which  before  was 
white,  appeared  ftriped  with  all  the  Colours  of  the  Rainbow  *,  but  the 
moft  prevailing  Colour  was  a  deep  Red.  It  is  impoffible  to  exprefs. 
the  Beauty  of  this  glorious  Umbrella,  which  covered  the  whole  Hemif- 
phere  with  it’s  variegated  Rays,  the  Colours  of  which  fuccceded  one 
another  in  a  regular  Order.  In  the  Center  of  thefe  Rays  was  a  con^ 
fufed  Rolling,  Agitation  or  Ebullition  of  a  luminous  Cloud,  appear¬ 
ing  like  Smoak.  In  about  ten  Minutes  (as  I  imagine)  the  Colours 
difappeared,  and  the  Streams  began  to  retire  from  the  Zenith*,  pre- 
fently  after  which,  they  would  frequently  dart  and  fhoot  with  great 
Celerity  up  to  the  fame  Point.  This  Darting  and  Flafhing,  together 
with  a  tremulous  Motion  from  all  fides  of  the  Horizon,  I  obferved 
till  12.  And  I  am  informed  by  others,  that  it  continued  till  Four*  in 
the  Morning.  The  mod:  confiderable  Rays  came  from  the  Eaft  and 
IVeft,  Next  Morning  we  had  a  Fog. 

The  beft  Account  which  I.  can  give  of  this  Pheenomenon  is  this :  I  Caufe  of  this. 
imagine  a  thin  Cloud  compofed  of  a  Sulphureous  Exhalation,  hang-  Phenomenons 
ing  over  us  in  the  Air,  at  a* confiderable  Height,  parallel  to  the  Ho¬ 
rizon;  the  Length  of  it  being  very  great  from  Eaft  to  PUeft  nearly;, 
the  Breadth  of  it  (at  firft)  not  fo  great,,  but  that  we  might  fee  the 
Stars  from  under  it  to  the  North  and  South.  The  North- Side  of  it,  L 
fuppofe,  firfl  took  Fire,  and  fhot  it’s  Streams  or  Flames  perpendicu^ 
larly  upwards,  which  being  undifturbed  by  Winds,  muff  appear 
ftreight  and  pointed  at  the  Top.  The  Bafes  muft  make  an  Arch  by. 
the  Rules  of  Perfpedive  :•  For,  I  think,  an  Horizontal  Right  Line, 
of  a  vaft  Length,  and  at  a  great  diflance  from  us  (fuch  as  I  take  the 
Northern  Edge  of  this  luminous  Cloud  to  have  been,)  feen  at  a  con¬ 
fiderable  FJeight  in  the  Air,  muft  appear  bent  down  into^  an  Arch. 

On  a  fudden  the  Fire  propagated  itfelf  to  all  parts  of  this  Vapour; 

The  whole  Heaven  muft  then  appear  covered  with  the  fame.  Streams 
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which  'tho*  really  parallel  to  one  another,  muft  appear  bent  into  a 
Cupola,  The  fhooting  and  darting  of  thefe  Flames,  and  their  Con- 
courfe,  together  with  a  Smoak  proceeding  from  them,  muft  give  that 
confufed  Cloud  which  was  obferved  in  the  Center  of  this  Canopy, 
The  regular  Difpofition  of  the  Colours  in  every  Stream,  perhaps,  you 
may  account  for.  I  think,  the  red  appeared  at  the  right  hand  in  all 
of  them.  Somewhere  in  the  Pbilof,  Tranfa5l,  I  have  met  with  an  0]p- 
fervation  of  an  Aurora^  in  which  the  Streams  were  coloured  only 
where  they  met,  or  crofted  one  another.  Whether  the  Light  of  one 
Stream  pafting  thro*  another,  may  not  be  feparated  into  Colours  by 
Refradlion,  I  will  not  determine.  You  may  think  of  a  better  Solu¬ 
tion.  If  the  Altitude  of  the  Top  of  the  Arch  in  the  North  had  been 
taken  here,  and  at  the  fame,  time  at  another  Place  upon  the  fame 
Meridian,  whofe  diftance  is  known,  from  thence  I  imagine,  the 
Height  of  the  Cloud  (as  I  call  it)  might  have  been  calculated. 

Royal  Society  hath  received  fo  many  and  fo  full  Accounts 
F.^RS  N^.  t>f  thefroquent  Northern  Lights,  which  of  late  Years  have  been  feen  in 
195.  p.  146.  Europe^  and  particularly  of  that  remarkable  one  of  the  8th  of 

her  laft,  that  it  feems  needlefs  at  prefent  to  give  a  minute  Defcription 
of  the  whole  Appearance.  I  ftiall  therefore  only  take  notice  of  a  few 
Particulars,  which  cither  have  been  omitted  by  others,  or  by  fome  re¬ 
markable  Circumftances  attending  them,  feem  moft  likely  to  be  of 
ufe  to  thofe  who  employ  their  Thoughts  in  attempting  to  difeover 
the  Nature  and  Caufes  of  thefe  Phesnomena, 

The  firft  Sight  I  had  of  this  Appearance,  was  about  half  an  Hour  af¬ 
ter  Seven  of  the  Clock  ;  at  which  time  it  had  nothing  remarkable  to  dif- 
tinguilh  it  from  thofe  others  which  had  been  obferved  almoft  every 
Evening  for  fome  time,  except  a  dufky  rednefs  arifingfrom  the  We- 
ftern  Extremity  of  the  luminous  Arch  ;  and  that  at  the  fame  time 
there  was  feen  another  like  hazy  Arch  low  to  the  Southward,  fainter, 
but  more  fteady  than  that  to  the  North.  I  judged  the  higheft 
Point  of  it  to  be  fomething  more  elevated  than  the  Sun  at  Noon  a- 
bout  the  Winter  Solftice. 

In  a  fhort  time  after,  the  Northern  Arch  was  rifen  confiderably 
higher  from  the  Horizon,  and  continued  to  advance  towards  the 
Zenith,  till  8  ;  when  in  one  part  it  pafted  among  the  uppermoft 
Stars  of  Cajfwpeia^  and  in  another  clofe  below  the  bright  Star  in  the 
Harp,  The  Heavens  underneath  looked  clear,  and  of  a  dark  Blue, 
having  no  refemblance  either  of  Dawn  or  dufky  Cloud,  and  the  Pyra¬ 
mids  of  Light  feemed  to  fpring  immediately  out  of  the  pure  Sky. 
The  Arch  itfelf  was  very  irregular,  being  full  of  Notches,  fome 
greater,  fome  lefs.  The  dufky  red  on  the  IVeft  was  changed  to  a 
light  Crimfon,  and  was  anfwered  by  the  like  Colour  on  the  Eajl, 
The  Rays  iftuing  from  both  Extremities,  were  thick  and  bright,  ap¬ 
pearing  as  if  there  were  feveral,  one  behind  another.  They  were  alfo 
generally  longer  than  the  reft,  and  pointed  confiderably  to  the  South 
i  of 
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of  the  Zenith.  After  8,  the  Northern  Arch  retired  again  down¬ 
wards,  till  it  came  among  the  Stars  of  the  Great  Bear:  when  the 
whole* Scene  was  changed  on  a  fudden,  and  Rays  were  darted  up  from 
all  fides,  and  formed  that  Crown-like,  or  Star  like.  Figure  which  has 
been  fufHciently  defcribed. 

The  intermediate  Area  (left  between  the  innermoft  Extremities  of 
the  Rays  coming  from  different  Quarters,  which  very  rarely,  if  ever, 
joined)  was  of  an  irregular  Figure,  commonly  inclining  to  an  Oval, 
whofe  longeft  Diameter  lay  Eafi  and  IVeJl,  Sometimes  it  appeared 
as  clear  Sky,  at  other  times  was  filled  with  a  thin  white  Cloud,  and 
that  Cloud  was  often  divided  into  two  Parts,  by  an  uneven  crooked 
Line,  running  likewife  Eajl  and  TV 

'  The  Rays  which  immediately  furrounded  this  void  Space,  were  of 
no  great  Length,  and  very  unftable :  Yet  two  or  three  times,  when 
they  continued  fteady  enough  to  afford  an  Opportunity  of  confidering, 
them  attentively,  their  outermoft  Extremities  were  fenfibly  carried 
Southwards,  the  Center  itfelf  remaining,  to  appearance,^  fixed. 

The  Southern  Quarter  was  filled  with  continual  Flafhingsof  Lighto 
Thefe  followed  one  another  very  quick,  and  were  propagated  up¬ 
wards  from  the  afore- mentioned  Arch  with  great  Swiftnefs,  each  of 
them  leaving  in  fome  parts  of  the  Space  it  paffed  through,  a  faint, ^  and 
very  tranfient  Whitenefs,  which  prefently  vanifhed,  and  was  quickly 
renewed,  ulually  in  the  very  fame  Track,  by  the  next  fucceeding 
Flafli.  Yet  none  of  thofe  Tracks  were  in  any  degree  diredt  and  uni¬ 
form  ;  but  all  very  irregular  and  broken. 

The  Central  Figure  fometimes  difappeared  for  a  while,  and  then 
returned  again.  Whether  it  always  retained  the  fame  Situation  with 
refpedt  to  our  Horizon,  I  cannot  depend  on  the  Exadlnefs  of  my 
Obfervations  enough  to  determine.  They  were  as  follow  r 

About  half  an  hour  pafl  Eight,  the  Center,  as  well  as  I  could 
judere  by  my  Eye,  was  very  near  a  Star  of  the  fifth  Magnitude, 
placed  by  Hevelius  at  the  End  of  the  Lizard*s  Tail,  whofe  prefen t 
Right  Afeenfion  is  about  331'',  and  Deck  36^  and  an  half  N.  At 
Nine,  it  was  at  the  Northern  Point  of  an  Ifofceles  "Trian^e^  whofe 
Bafe  was  a  Line  joyning  the  Star  in  Pegafus  Shoulder,  called  Scheat^ 
and  the  brighteft  of  thofe  in  his  Knee;  the  Perpendicular  from  the 
Center  being  in  proportion  to  the  Bafe,  about  as  3  to  2.  At  9  h,  15^ 
the  Triangle  made  between  that  and  the  two  forementioned  Stars  was 
become  right-angled  at  Scheat^  the  Diftance  being  not  much  altered. . 
At  Ten,  it  was  diredlly  between  the  Zenith  and  Andro?neda*s  Head 
at  a  Diftance  from  this  Star  not  fenfibly  different  from  what  it  had.^ 
kept  from  the  Northermoft  of  the  two  forementioned. 

According  to  the  firft  of  thefe  Obfervations,  the  Central  Point 
muft  have  been  very  near  the  Meridian,  and  about  15^  South  of  the 
Zenith  of  the  Place  where  I  was ;  which  is  a  few  Minutes  (iire<ft:ly 
North  from  London.  The  three  laft:  agree  pretty  well  with  one 
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another,  to  carry  it  between  2  and  3  Degrees  further  Southward,  and 
to  give  it  a  perpendicular  Diftance  of  3  or  4  Degrees  of  a  great  Cir-. 
cle  from  the  Meridian  Eaftward. 

In  the  remarkable  Appearance  of  this  kind  which  happened  the  6th 
of  March  17^,  I  obferved  the  like  Center  at  near  half  an  hour  after 
7  o’clock,  to  be  fomething  nearer  the  Zenith,  than  the  bright  Star 
in  the  Northern  Head  of  the  Twins^  and  to  be  more  Eafterly  by  a- 
bout  half  the  Diftance  between  that  and  the  Star  in  PoUux^s  Head, 
By  comparing  this  Obfervation  with  the  Situation  of  the  Star  at  that 
time,  the  Center  appears  to  have  been  about  16  or  17  Degrees  from 
the  Zenith,  and  about  2  or  3  diftant  from  the  Meridian  Cirde  towards 
the  Eaji, 

—  Geneva,  ^  5*  Die  Satumi  •/ Menfis  Odobris,  hora  fexta  &  dimidia  vefper- 
h  Joh.  Lud.  tina,  Aurora  Borealis  fulgere  coepit,  Phsenomenon  vobis  quidem  fatis 
Calandnni,  familiare,  nobis  vero  ex  feniorum  fententia  plane  novum,  fed  tam  il- 
Ordinar^No.  ^  circumftantiis  a  vulgaribus  in  Tranfadionibus  fsepe  defcrip- 

395’  pag.  *  tis  tam  diverfum,  ut  de  eo  audiifle  fortafle  non  pigebit. 

*5^-  Primo  quidem,  qua  hora  dixi.  Arcus  lucidus  vifus  eft,  cujus  me¬ 

dium  ftabat  in  Horizontis  Septentrione,  extremitates  ad  Arcfturum  in 
Gccafu,  &  ad  Pleiades  in  Ortu,  40^  altus ;  lucidus  fatis,  ut  Solem 
e  Septentrione  jamjam  ortum  ire  diceres;  fed  hic  nihil  eft  novi. 

Poft  horam  feptimam,  quafi  violenti  incendii  flammse,  vel  conti¬ 
nua  fulgura  totum  albicantis  arcus  locum  occupaverunt.  Serpebant  ex 
Horizonte  ad  coeli  fornicem  haud  abfimiles  veri  furni  flammis,  extre¬ 
mitates  arcus  rubicundo  atrove  fulgore  vulgum  terrebant,  ipfae  flam¬ 
mae  in  atrum  fumum  definere  videbantur,  ita  ut  diem  Domini  inftare 
mulierculae  non  dubitarent.  Coelefte  hoc  incendium  plufquam  horam 
duravit;  Scenaque  mutata,  ex  Horizonte  exilire  columnas,  quae  ad 
Zenith  pertingerent,  vifum  eft:  Ex  eadem  fupradida  bafi,  corona  in 
extremitate  Phsnomeni  tum  occidente  &  cornu  Tauri  inferiore  ab  al¬ 
tera  parte  furgente,  columnae  plus  minufve  lat^,  60  aut  70^  altae, 
tria  vel  quatuor  minuta  durantes,  paulatim  evanefcentes,  vel  prius  in 
igneum  colorem  verfae  ;  poft  aliquod  tempus  ceflfarunt  columnae :  tum 
Aurora  Borealis  ut  primum  fulfit,  cui  ante  decimam  fucceflTerunt 
flammae  vehementiores  quam  prius,  quibus  ceflTantibus  columnae  circa 
undecimam  vifae  funt,  magis  diutinae,  &  120^  plerumque  alt^ :  Rur- 
fus  Aurora,  mox  flammae,  poftea  columnae,  atque  ita  ad  tertiam  uf- 
-que,  qua  videbantur  adhuc  Phaenomeni  relliquiae. 

Ultra  luculam,  qujE  femper  Septentrionalem,  quam  dixi,  coeli 
partem  illuftrabat,  majoris  Urfse  ftellae  parum  fulgebant.  E  Vefon- 
tio,  quod  90  milliaribus  hinc  diftat,  eodem  modo  vifum  fuiflfe  Phse- 
nomenon  accepimus. 

Arfit  interea  unum  ex  illis  Meteoris,  ftellae  cadentes  didum,  quod 
ultra  Phaenomenon  arfifle  vifum  eft. 

Ex  reflexione  Solaris  luminis  a  partibus  Atmofphaerse  Borealibus 
congelatis  Auroras  Boreales  formari  didum  eft:  Sed  flammas  adeo 

notabiles 
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notabiles  quo  padlo  explicentur  non  video.  Si  ab  exhalationum  in¬ 
cendiis  ortum  hoc  Phsenomenon  cenfeatur  ;  Aurora  Borealis  Phseno- 
meni  comes,  columnse,  duratio  Phaenomeni,  &  ipfius  in  eodem  loco 
ftatio,  negotium  faceflent. 

6.  For  the  clearer  proceeding  in  my  Relation,  I  fliall  obferve,  that 
there  are  two  forts  of  Streamings^  which  I  have  taken  notice  of ;  one, 
by  way  oi  Explofion  from  the  Horizon  ;  the  other,  by  opening  and 
Jhuttingy  without  Shootings  up,  and  fwift  Dartings. 

Of  the  latter  fort  chiefly,  was  that  of  051,  8  :  in  which,  altho*  the 
Streams^  or  Spires^  or  Lances^  or  Cones  for,  what  fliall  I  call  them  ?  ) 
were  as  large  and  remarkable  as  in  that  of  the  Year  i/—;  yet  they 
exhibited  themfelves  principally  by  the  vaporous  Matter  opening 
and  fliutting,  as  if  a  Curtain  had  been  drawn  and  withdrawn  before 
them. 

The  firfl:  View  I  had  of  this  Pheenomenon^  was  precifely  at  Eight 
o’clock  in  the  Evening:  At  which  time,  all  I  faw,  was  a  long  nar¬ 
row  Fafcia^  like  a  white  ragged  Cloud,  extended  crofs  the  Heavens, 
from  W.  b  S.  to  E.  b  N.  which  in  a  few  Minutes  began  to  emitfomc 
Streams,  and  then  difappeared  *,  Which  was  fucceeded  by  much 
Streaming  in  the  Northerly  Parts;  and  in  a  quarter  of  an  Hour  it 
began  to  reach  other  Points  alfo ;  and  foon  after  that,  it  ftreamed  all 
round  in  the  Southerly,  Eafterly  and  Wefterly  Parts  as  much,  or 
nearly  as  much  as  in  the  North,  Which  was  a  thing  I  never  had  feen 
before  in  ihefe  Phaenomena. 

Thefe  StreamSy  or  ConeSy  were  for  the  mofl  part  pointed,  fo  as  to 
make  the  Appearance  of  flamingSpireSy  or  Pyramids  ;  and  fome  others 
were  truncated,  and  reach’d  but  half  way  :  Some  alfo  were  longer, 
and  fome  (horter  ;  fome  of  which  had  their  Points  reaching  up  to  the 
Zenith,  or  near  it,  where  they  formed  a  fort  of  Canopy y  or  thin  Cloud, 
fometimes  red,  fometimes  brownifli,  fometimes  blazing  as  if  fired* 
and  fometimes  emitting  Streams  all  round  it,  which  at  that  time  gave 
it  the  Appearance  of  fuch  a  Star  as  our  Knights  of  the  Garter  wear 
on  their  Breafts. 

This  Canopy  was  manifeftly  formed  by  the  Matter  carried  up  by 
the  Streaming  on  all  parts  of  the  Horizon  :  Which  Matter  fome¬ 
times  feem’d  to  afeend  with  fome  force,  as  if  impell’d  by  the  Impe¬ 
tus  of  fome  explofive  Agent  below,  as  I  have  faid  it  was  in  the 
Streaming  of  March  174,  and  which  I  gave  the  Society  a  large 
and  particular  Account  of  foon  after.  This  forcible  Afeenc  of  the 
(Ireaming  Matter,  gave  a  Motion  to  the  Canopy,  fometimes  a  Gyra¬ 
tion,  like  that  of  a  Whirlwind  ;  which  was  manifeflly  caufed  by 
the  Streams  ftriking  the  outfide  Parts  of  the  Canopy,  as  in  the  Fi^ 

gure  ;  But  when  the  dreaming  Matter  hit  the  Canopy  in  the  Mid¬ 
dle,  all  was  then  in  Confuflon, 

Thefe  two  Particulars,  namely,  the  Streaming  all  roundy  in  all 
Points  of  the  Horizon ;  and  the  Canopy  in  and  near  the  Zenith,  are 
VOL.  VI.  Partii.  O  what 
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what  were  taken  notice  of  in  all  Parts  of  England,  that  I  have  met 
with  any  Accounts  from  ;  particularly,  in  Northamptonjhire,  Stafford- 
/hire,  Oxfordjhire,  Wiltjhlre,  Berkfhire,  Middlefetc,  Somerfetjhire,  and 
Effex,  and  in  divers  Parts  beyond  Sea. 

AfrWalTeV'  The  Reverend  and  Learned  MrlFaffe  gives  me  this  Account  of 
Account^  fro7n  it’s  Appearance  at  A^nho  in  Northamptonjhire,  That  at  7  h.  20^  p. 
Aynho/«Nor-  ^11  Arch  fomewhac  curved,  like  a  Rainbow  at  firft,  and 

hamptonfhire.  ^bout  half  the  Breadth  of  the  Rainbow,  and  yellow  *,  which  in  about 
ten  Minutes  began  to  twifl:,  and  make  an  Angle  at  the  Zenith  : 
That  one  End  of  it  was  pretty  much  to  the  Eaft,  and  not  diredlly 
to  the  North  ;  and  the  Weftern  End  defleded  as  much  to  the  South  : 
That  it  remained  after  the  Twill,  at  the  Zenith,  without  any  great 
Motion,  not  a  quarter  of  an  Hour.  After  which,  the  Rods  arofe  on 
all  lides,  from  the  Horizon  to  the  Zenith,  the  upper  Points  feeming 
to  move  thro’  a  fort  of  Vortex  quite  out  of  our  Atmofphere  : 
Which  Rods,  he  thinks,  rofe  perpendicularly  from  the  Horizon, 
but  feemed  to  converge  towards  the  Zenith,  according  to  the  Rules 
of  Perfpedive,  by  their  Angle  then  being  lefs  than  their  Balls  at  the 
Horizon  :  That  a  Rednefs  was  perceived,  which,  he  thinks,  was 
ftrongell  towards  the  Weft  ;  which  Colour  did  not  appear  till  the 
Arch  brake  into  feveral  Pieces,  and  overfpread  the  Heavens  with  a 
thin  faintilh  Fire,  thro’  which  they  faw  Jupiter  very  clearly. 

This  Account  of  yixJVaffe^s  may  Ihew,  how  the  Phaenomenon  was 
in  England ;  by  reafon  moft  of  the  Accounts  I  have  met  with  con¬ 
cur  in  the  main  with  his.  But  in  the  more  Southerly  Parts  of  Europe^ 
I  take  it  to  have  been  fomewhat  different.  The  News-Papers  tell  us 
Account  from  ftom  Schaffhaufen,  ‘‘  That  on  the  19th  of  OEioher  there  was  a  great 
Scaffhaufen.  Alarm  in  many  Parts  of  Switzerland,  on  Account  of  a  great 

feen  in  the  Air,  from  7  o’Clock  till  Midnight  5  which  was  fup- 
pofed  to  be  the  ReBedion  of  fome  great  Conflagration.  At  Bern^ 
every  body  thought  there  was  a  Fire  in  fome  part  or  other  of 
the  City  or  Neighbourhood.  At  Neufchatel,  the  Alarm-Bells  were 
rung,  and  the  Governour  feveral  Hours  on  Horfcback,  to  give 
‘‘  Orders,  (Ac,  as  in  Cafes  of  Diltrefs.  All  which  they  heard  after- 
“  wards,  was  only  an  Aurora  Borealis'^,  And  from  Florence,  my  in- 
Florence  genious  and  curious  Friend,  Sir  fho.  Dereham,  fen t  me  this  Account., 
hy  ^\r  Boomas  n  to  the  Lumen  Boreale,  which  appear’d  in  thefe  Parts  on  October 
Derbam,  j  following  manner  :  It  was  one 

“  Hour  and  half  after  Sun-fet,  when  I  was  palling  thro’  a  Piazza  in 
this  Town,  that  I  difeovered  the  Phaenomenon,  that  feem’d  one 
“  Mile  long,  and  three  quarters  of  a  Mile  broad,  of  an  almofl  per- 
“  fed  Oval  Figure,  hanging  North  and  North-Eafl  to  us  :  The* 

)  “  Edges  of  it  were  of  a  pale  light  Colour,  like  the  firfl  Dawn  of  the 

Morning  ;  and  towards  the  Center,  it  encreafed  it’s  fiery  Colour  ; 
“  fo  that  in  fome  Places  it  looked  as  the  Fire  of  a  Furnace  ;  but 
in  the  very  Center,  and  many  adjacent  Parts,,  it  was  like  a  red-hot 
.  -  '  ■  Iron 
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Iron  growing  cold,  that  feems  bloody.  For  a  good  while  I  could 
perceive  no  Motion  in  it  *,  but  after  a  quarter  of  an  Hour,  I  dif- 
‘‘  covered  a  general  flow  Motion  backwards  and  forwards,  like  that 
“  one  fees  of  the  Circulation  of  the  Blood  in  the  Tails  of  Fillies, 
by  the  help  of  the  Microfeope,  but  no  manner  of  darting  ;  in- 
fomuch  that  in  another  quarter  of  an  Hour  it  vanilhed  impercep- 
tibly,  jufl:  as  a  Rainbow,  and  the  Air  grew  dark  again,  that  was 
fo  luminous  before,  that  one  might  read  a  Manufeript  by  the  fam.e. 

‘‘  It  is  very  remarkable,  that  at  Fiefole^  a  Town  within  a  lliortMile 
of  this,  the  Phsenomenon  feemed  to  thofe  Inhabitants,  to  be  be-  ' 

“  tween  them  and  us,  and  they  thought  our  Town  was  burning  : 

“  Whereby  it  appears  not  to  have  been  very  deep,  nor  very  high  ; 

‘‘  Fiefole  Handing  upon  a  Hill  half  a  Mile  high,  and  to  the  North- 
“  North-Eaft  of  this  Town. 

To  thefe  Obfervations  of  myfelf,  and  fome  of  my  Correfpon-  ^ome farther 
dents,  I  fliall  add  two  or  three  things  more,  before  I  enquire  into 
the  Caufe  of  the  Phaenomena. 

One  thing  that  was  taken  notice  of  in  molt  Places,  was,  That 
in  fome  part  of  the  greatefl:  Streaming,  the  Vapours  between 
the  Spires,  or  Lances,  were  of  a  Blood-red  Colour.  That 
which  I  obferved,  was,  That  about  half  an  Hour  after  Eight 
o’clock,  the  Vapours  towards  the  South-Weft  were  very  denfe,  and 
for  fome  time  red.  And  not  long  after,  the  like  Rednefs  arofe  in 
the  North-Eaft,  and  the  other  gradually  went  off.  Both  which  gave 
thofe  Parts  of  the  Atmofphere  the  Appearance  of  blazing  Lances, 
and  bloody-coloured  Pillars. 

Another  thing  I  took  notice  of,  was,  a  ftrange  Commotion,  and 
working  among  the  Streams,  as  if  fome  large  Cloud,  or  other 
Body  was  moving  behind  them,  and  difturbed  them. 

In  the  Northerly  and  Southerly  Parts  the  Streams  v/ere  perpendicu¬ 
lar  to  the  Horizon  ;  but  in  the  intermediate  Points  they  feemed  to’ 
decline  more  or  lefs  one  way  or  other  ;  or  rather  to  incline  towards 
the  Meridian. 

As  for  the  Weather,  the  preceding  Day  was  cloudy,  with  an 
Hoar-Froft  in  the  Morning ;  but  it  cleared  up,  and  grew  warmer 
afterwards  ;  but  towards  the  Horizon,  very  vaporous.  And  the 
next  Morning  (after  the  Streaming^  before  Sun-rifing,  the  Air  was 
full  of  Vapours,  with  divers  thin  vaporous  Clouds,  fome  of  a  lucid 
brown,  fome  reddifh,  v/hich  I  took  to  be  Remains  of  the  Stream¬ 
ing,  Vv^hich,  I  was  informed,  continued  all  Night. 

As  for  the  Caufe  of  thefe  Phaenomena,  I  take  it  to  be  from  the  Caufe  f  thefe 
fame  Matter,  or  Vapours,  which  produce  Earthquakes  :  And  that  Ph^tiomena, 
for  thefe  Reafons  :  Firft^  Bccaufe  fome  of  thefe  Phtenomena  have 
been  followed  by  Earthquakes.  As  that  which  Stow  gives  an  Ac-^ 
count  of  in  his  Annals,  in  the  Year  1574,  on  November  14,  in  which 
he  faith,  were  feen  in  the  Air  ftrange  hnfreffions  of  Fire  and  Stnoak  to  pro¬ 
ceed  forth  of  a  black  Cloud  in  the  North  towards  the  South.  That  the 

O  2  next 
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next  Night  followings  the  Heavens  from  all  parts  did  feem  to  lurn  marveU 
/  laus  raging^s  over  our  Heads  the  Flames  from  the  Horizon  round  a- 

bout  rifing  did  meet^  and  there  double  and  roll  one  in  another^  as  if  it  had 
been  in  a  clear  Furnace, 

And  after  this  (he  tells  us)  followed  on  the  26th  ^7/ February,  great 
Earthquakes  in  the  Cities  of  York,  Worcefter,  Gloucefter,  Briftol, 
Flereford,  and  in  the  Countries  about ^  which  caufed  the  Feople  to  run  out 
of  their  Houfes^  for  fear  they  Jhould  have  fallen  on  their  Heads.  In  Tewkf- 
bury,  Breedon,  i^c.  the  Dijhes  fell  frofn  the  Cupboards^  and  the  Books  in 
Mens  Studies  from  the  Shelves:  With  more  to  the  fame  purpofe. 

So  this  laft  fin  October)  was  preceded  by  that  fatal  Earthquake  at 
Palermo  in  Sicily^  and  fucceeded  by  one  in  England^  on  Fuefday^  Octo¬ 
ber  25,  following.  This,  I  hear,  was  perceived  in  London^  and  was 
very  confiderable  at  Dorchejlers  JVeymouths  Portlands  Portfmouth,  Pur- 
becks  and  divers  other  Places  in  Dorfetjhires  that  it  caufed  the  Doors 
to  fly  open,  fKook  down  Pewter  off*  the  Shelves,  and  was  felt  in  fome 
Ships  that  lay  in  the  Harbours. 

2.  Another  Reafon  is,^  That  I  am  aflfured  by  an  ingenious  fenfible 
Gentleman  of  my  Acquaintance,  that  as  he  was  viewing  this  Appear¬ 
ance,  on  the  Top  of  his  Houfe  at  Little  Chelfey^  he  plainly  perceived 
a  fulphureous  Smell  in  the  Air ;  and  that  another  Perfon  did  the  fame, 
on  the  Top  of  another  Houfe  near  him. 

3.  Another  thing  which  concurs  with  what  hath  been  faid,  is. 
That  I  am  aflfured  from  feveral  Perfons,  that  an  hifling,  and  in  fome 
Places  a  crackling  Noife  was  heard  in  the  time  of  the  Streaming,  like 
to  what  is  reported  to  be  often  heard  in  Earthquakes. 

And  now,  for  a  Concluflon,  I  ffiall  remark  two  things  upon  what 
hath  been  faid. 

1.  That  it  may  help  the  fagacious  Meteorologift  to.  refolve  feverai 

Difficulties  relating  to  thefe  LightSs  to  obferve,  that  what 

was  Streafning  or  Darting  in  our  Northern  Parts,  was  only  a  remarka¬ 
ble  Light,  or  Blaze  in  Ital-js  and  the  Southern  Parts,  if  I  take  Sir 
T.  Derehatn^s  and  the  News- Papers  Accounts  right. 

2.  If  thofe  Phsenomena  have  the  fame  Origin  that  Earthquakes 
have,  that  then  they  are,  doubtlefs,  of  great  ufe  to  the  Peace  and 
Safety  of  the  Earth,  by  venting  fome  of  that  pernicions  Vapour  and 
Ferment  that  is  the  Caiife  of  thofe  terrible  Convulfions,  which  Earth¬ 
quakes  are  accompanied  with. 

1  forgot  fwhen  I  deferibed  the  Canopy  or  Corona)  to  fay,  that  it  did 
not  reft  in  one  place;  but  changed  it’s  Pofition,  fometimes  higher 
near  the  Zenith,  and  then  towards  the  Eaff,  and  South-Eaft,  10  or 
15  Degrees,  and  then  back  again  nearer  the  Zenith,  according  as  the 
darting  Matter  diredled  it:  But  1  do  not  remember,  that  this  Canopy 
was  at  any  time  diredled  towards  the  ^Veffern  Points, 

In  moff  of  the  Northern  Lights  that  I  have  feen,  there  generally 
was  a  dark,  BanK^  of  Vapours,  circular  on  the  Top;  but  whether  this 
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of  OB.  had  any  fuch  Arch,  I  could  not  fee  at  UpTuinJler^  where  I 
was  furrounded  with  Trees. 

7.  OBoh.  8,  10,  r  Baro?n.  Alt.  \  J  Therm.  \  f  JVind. 

Morn.  I  29.  90.  J  t  54.  J  t  W.  I. 

This  Evening  appeared  an  Aurora  Borealis.,  I  think, 
able  as  that  in  March  1716,  tho’  varying  in  Form:  It  began  about  h 

Six  at  Night  to  be  light  in  the  North,  with  Streaks  proceeding  from  Lynn^^^r* 
it,  and  Ipread  gradually  both  towards  the  Eaft  and  Weft,  the  South  N«.  398: ^p. 
being  ft  ill  very  clear  ;  but  before  Seven  it  left  all  the  Northern  Parcs  (ex-  253. 
cept  towards  the  ZenithJ  and  covered  all  the  Southern.  Soon  after 
which,  there  appeared  a  white  Arch  proceeding  from  Eaft  to  Weft, 
palftng  near  the  Zenith,  but  more  South,  which  feemed  fixed  for 
a  tim.e;  but  about  10  Minutes  paft  Seven  was  difperfed,  and  imme¬ 
diately  fucceeded  by  a  kind  of  Glory  of  an  Oval  Form,  the  longer 
Axis  from  Eaft  to  Weft,  fomething  South  of  the  Zenith,  with  Rays 
fhooting  up  from  all  parts,  and  interchanging  fwiftly,  for  about  15 
OT  20  Degrees  from  if,  the  reft  of  the  Heavens  fexcept  the  North, 
which  ftill  continued  very  clear)  aftbrding  various  Phaenomena.  In 
the  Eaft  there  was  a  quick  SuccefTion  of  Columns  of  the  /n’j  Colours, 
inclinable  to  White,  the  Weft  to  Purple,  and  about  the  South-Weft, 
for  a  good  fpace,  appeared  almoft  a  blood  red  Corufcation,  which 
continued  5  or  6  Minutes. 

Thefe  Appearances  in  a  quarter  of  an  Hour  became  lefs  remarka¬ 
ble  *,  though  the  Aurora  continued  moft  of  the  Night,  and  afforded  a 
Light  generally  equal  to  the  Moon  in  it’s  Quadratures.  Looking 
with  my  Telefcope  at  Jupiter^  I  found  both  his  Satellites  and  Belts  ap¬ 
pear  as  plain  thro*  the  Aurora.,  as  il'  the  Sky  had  been  perfedlly  clear.. 

8.  Monf.  Gaudin^  in  a  Letter  from  the  Obfervatory  at  Paris.,  da-  feveraF 
ted  OBober  20.  N.  S.  1726.  writes,  that  he  faw  it  firft  at  half  an  Hour 
paft  feven  in  the  Evening,  forming  at  that  Time  a  luminous  Arcb'^^^* 

(with  another  fomewhac  darker  under  it)  which  extended  itfelf  almoft 
from  Sun-fet  to  Moon^rife.,  and  was  raifed  above  the  Horizon  about  ^Monf.  Gau- 
twenty  five  Degrees*,  from  whence  ihot  out  from  Time  to  Time  lu-  din  at  Paris, 
minous  Streams  about  ten  Degrees  above  it.  At  half  an  Hour  paft 
tight,  the  Number  of  thefe  Streams  vaftly  encreafed,  covering  all 
the  Heaven,  excepting  the  Height  of  twenty  Degrees  oppofite  to  itr 
But  towards  the  Zenith  there  remained  a  circular  Space  which  was  ne¬ 
ver  covered  by  them,  tho’  there  wanted  not  a  conftant  Succeflion.. 

Thefe  Appearances  continued  very  ftrong  till  half  an  Hour  after  ten  ^ 

when  they  began  to  decline,  and  difappeared  totally  about  two  m. 
the  Morning. 

Monf.  Maraldi,  in  a  Letter  dated  at  OB.  20,  1726.  N.S.  ^ 

two  Leagues  to  the  South  of  Paris.,  fays,  it  began  there  about  at  Thiers 

half  an  Hour  paft  fix  with  a  conftant  uniform  Light  in  the  North  ; 
foon  after  which  appeared  three  or  four  luminous  Arches  one  over 

another,, 


I  Weather  fair  South- 
J  and  clear,  wick  in 
full  as  remark-  Northamp- 
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another,  from  whence  iflued  a  great  Number  of  Rays,  which  Ihot 
up  a  confiderable  Height  above  the  Horizon.  At  eight  o’Clock  thefe 
Rays  darted  quite  up  to  the  Zenith  *,  half  an  Flour  after  which  they 
very  much  encreafed,  fpreading  with  ftrong  Undulations  all  over  the 
Sky,  and  all  terminating  in  the  Zenith  formed  a  Sort  Cupola  there. 
The  Conclufion  he  has  not  obferved. 

Sign.  Francefco  ^aranbotti  writes  from  Freggiaia^  051,  20.  1726. 
N.  S.  that  he  firft  obferved  it  a  little  before  eight  in  the  Evening, 
when  it  extended  itfelf  along  the  North  Horizon  about  eighty  De¬ 
grees,  and  reached  above  it  about  eight.  After  fome  time,  the  lumi¬ 
nous  EmifTions  began  to  rife  perpendicularly,,  and  continued  from 
time  to  time  fo  to  do,  from  nine  till  eleven.  About  ten  it  enlarged 
itfelf  fifteen  Degrees  farther  Eaft,  and  ftretched  under  the  laft  Scar  in 
Urfa  77iajor,  At  eleven  it  vanifhed. 

An  anonymous  Account  in  Latin  from  Florence  informs  us,  that  it 
was  firft  feen  there  at  half  an  Hour  pad  fix  in  the  Evening,  with  a 
clear  expanded  Eight,  occupying  all  the  Space  betwixt  the  North- 
Eaft  and  North-Weft.  At  feven  it  divided  itfelf  into  feveral  fpheri-' 
cal  Triangles  near  the  Horizon,  which  half  an  Hour  afterwards  united 
into  one  large  Triangle,  whofe  Bafe  was  near  the  Horizon,  and  extended 
twenty  Degrees  to  the  Weft  from  the  North-Pole,  and  whofe  Fertex 
reached  up  to  Urfa  ininor.  This  continued  about  half  an  Hour,  and 
then  difappeared  j  but  at  ten  o’Clock  it  returned  much  more  confpi- 
cuoufly,  forming  about  the  Fole^  a  large  Column  which  was  railed 
thirty  Degrees  above  the  Horizon.  From  this  Time  it  emitted  lu¬ 
cid  Undulations  till  Midnight,  when  it  entirely  difperfed.  He  after¬ 
wards  takes  Notice  that  the  fame  was  feen  at  Milan  and  Bologna  \  the 
Accounts  from  whence  agree,  that  none  ol  the  Streams  reached  be¬ 
yond  the  Zenith. 

Sign.  Manfredi  writes  from  Bologna,,  Jan.  3.  17—,  that  he  did  not 
obferve  this  Phenomenon  himfelf,  but  was  informed  that  it  was  feen 
every  where  in  the  Campagna  di  Roma,  as  far  as  Pefaro  and  Fano. 

To  thefe  Accounts,  which  were  communicated  to  the  Society  by 
their  worthy  AfiTociate  Sir  Fhomas  Dereham^  and  moft  of  them  tr^nfia- 
ted  from  the  Italian  by  the  ingenious  Dr  Scheuebzer,  it  will  not  be  im¬ 
proper  to  fubjoin,  that  Dr  Ericus  Burman  in  the  A51.  Literar.  Suec^ 
Frimeft.  prim.  1727.  takes  Notice,  that  altho’  this  Meteor  was  feen  in 
Germany.,  Poland,  Swijferland,  France,  and  England,  yet  at  Upfal  they 
could  obferve  nothing  but  the  whole  Sky  befet  thick  with  Clouds,  of 
a  Colour  like  that  of  the  Moon  in  a  total  Eclipfe,  and  varioufly  agi¬ 
tated  as  by  a  Wind,  but  this  chiefly  towards  the  South ;  which  conti¬ 
nued  till  nine  o’Clock  at  Night,  a  little  after  which  it  grew  quite 
cloudy. 
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XXXI.  Jan,  4.  A  Luminous  Arch  which  extended  itfelf  from  Acco^:nt 
N.  E.  to  Weft.  The  Streams  all  moved  Weft  ward.  Wind  N.  W.  LLimen 
Merc  2Q  ‘ 

IVierc.L^^,  r  ,  r  XT  ,  1,  lecn  at  Jeveral 

Jan.  5.  We  had  lomething  or  the  fame  Nature,  bur  hardly  enough  Times,  the 

for  Obfervation  *,  and  yet,  this  very  Night  the  Appearances  were  rriore 
remarkable  in  fome  parts  of  the  Kingdom  than  thofe  of  OTioher  the 
eighth.  This  I  was  informed  of  by  a  Pei  fon  of  Quality  in  Lancajhire.,  ^oi  ^ 
who  was  pleafed  alfo  to  fend  me  the  annexed  Defcription  and 
Draught,  communicated  to  him  by  a  curious  Obferver  at  Liverpool. 

March  2d.  Between  7  and  8,  there  was  an  Arch  upon  a  black  Bafts 
as  before,  extending  itfelf  from  N.  E.  to  W.  It’s  height  variable, 
pyramidal  Streams  of  Greenifh  Light  moving  weftward.  About  a 
quarter  paft  8,  there  fhot  up  from  the  Weft  a  Stream  of  pale  Flame- 
colour  about  6  or  7  Degrees  broad:  It  pafTed  over  the  Pleiades.^  and 
crofting  the  Meridian  about  19  Degrees  to  the  North  of  our  Zenith, 
defcended  as  low  as  the  Tail  of  Urfa  Alajor  which  it  left  a  little  to  the 
South.  It  continued  thus  for  fome  Minutes  and  then  gradually  va- 
nifhed.  Wind  North,  Merc,  about  30. 

March  3d.  The  Appearances  this  Night  were  fo  extraordinary, 
that  they  would  require  a  long  defcription :  But  I  ftiall  chiefly  take 
Notice  of  fuch  particulars  as  diflbred  from  thofe  of  Odioher  S. 

I.  That  inftead  of  one  luminous  Arch  in  the  North,  here  were 
two  and  fometimes  three  one  above  another.  They  were  diftin(ft  e- 
nough  from  each  other  in  their  upper  parts,  but  blended  together  to¬ 
wards  the  Horizon,  w^hich  they  generally  cut  about  N.  E.  and 
N.  W.  but  fometimes  varied  conftderably  from  thefe  Points. 

The  fame  Obfervation  may  be  applied  to  the  Heights,  for  they 
were  alfo  variable;  and  in  particular,  the  inner  edge  of  the  lowcr- 
moft  Arch  was  at  fometimes  about  6  Degrees  above  the  Horizon,  at 
others,  conftderably  more  or  lefs. 

I  fuppofe  this  extraordinary  Appearance  was  owing  to  feveral  di- 
ftincft  Colledlions  of  luminous  Vapours,  which  were  either  at  diffe¬ 
rent  Heights  from  the  Earth,  or  different  Diftances  from  the  Eye. 

2d}y,  Several  of  the  more  permanent  Screams  were  bent,  at  times,, 
into  irregular  Arches  ot  different  Curvatures  and  Pofttions. 

Some  of  them  held  pretty  near  the  fame  fhape  till  they  vanifhed, 
others  went  off  moft  commonly  mLangents  to  fome  part  of  the  former 
Curves. 

3dly,  The  flafliing  Streams  from  the  Eaft  fometimes  met  with 
thofe  from  the  Weft,  and  fo  formed  continued  Arches,  of  a  pale 
Colour,  which  quickly  broke  and  vanifhed.  No  colouring  follov/ed 
upon  the  mixture  of  thefe  Streams. 

4thly,  The  Streams  of  this  kind  moved  moftly  Southward,  but 
not  to  any  certain  Point ;  for  they  were  inclined  to  the  Horizon  at 
all  Degrees  between  5,  or  lefs,  and  90.  There  was  fometimes  fuch 
a  ftrange  irregularity  in  their  Motions  as  can  hardly  be  deferibed ; 

2  for- 
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for  the  Places  from  whence  the  Fiafhings  were  direfted  feemed  to  vary 
every  Moment. 

As  to  the  more  fteady  pyramidal  Streams,  they  generally  moved 
Weftward  ;  and  tho’  fome  of  them,  at  times,  feemed  to  ftand  ftill, 
or  even  move  backward ;  yet  I  am  apt  to  believe,  this  irregularity 
was  only  apparent: 

5thly,  A  little  after  the  beginning  of  this  Meteor  there  was  a  faintt 
ruddinefs  in  the  Sky  towards  N.  E.  and  N.  W.  but  when  it  was  in  it*s 
greateft  perfedion,  towards  12  o’Clock,  I  faw  none  of  the  Prifma- 
tic  Colours,  tho*  the  Air  was  then  full  as  Light  as  I  have  ever  known 
it  upon  thefe  Occafions.  This  helps  to  confirm  me  in  the  Opinion 
that  the  Prifmatic  Colours  in  thefe  Meteors  were  owing  to  the  Sun. 

Thefe  Appearances  began  early  in  the  Evening,  and  held,  as  I  am 
informed,  for  a  good  part  of  the  Night.  Wind  N.  Wefterly,  Merc, 
above  30. 

I  am  told  that  thefe  Meteors  are  much  more  common  in  the  North 
of  England  than  here,  and  that  they  go  by  the  Name  of  Str earner 
Merr'j  Dancers^  or  Pettj  Dancers.  I'hcy  alfo  pretend  to  foretel  the 
Weather  by  them,  and  fay,  that  when  the  Streamers  are  green,  they 
betoken  wet  ftormy  Weather;  but  when  they  are  yellow,  it  will  be 
clear  and  dry. 

P.  S.  \  don’t  know  whether  it  is  worth  while  to  acquaint  you,  that 
Ariftotle  has  given  an  imperfed  Account  of  fome  of  thefe  Me¬ 
teors. 

The  Defcrip-  XXXII.  About  Seven  o’Clock  at  Night  I  was  told  that  the  Me- 
tion  of  an  Au-  teor  called  by  our  Sailors,  Merry  Dancers,  was  vifible,  and  very 

^mmrioned'in  .  ^^^ving  feen  feveral  before,  but  had  no  opportunity  of  be- 

the  foregoing  Lg  particular  in  my  Obfervation,  I  went  out  into  the  open  Air,  clear 
Letter.  No.  of  Houfes,  that  I  might  have  a  better  View  all  round  the  Horizon  ; 
399.  pag.  from  whofe  Northern  part  arofe  feveral  Streams  of  Light,  as  if  from 
behind  a  black  Cloud.  They  were  very  many,  and  I  believe,  there 
was  no  pofTibility  of  numbering  them,  their  Motion  being  fo  quick, 
Ihooting  upwards  to  the  Zenith  with  a  Motion  not  to  be  followed  by  the 
Eye.  T.  hey  had  alfo  another  Motion  which  feemed  to  be  fide- ways, 
their  higher  Ends  terminating  fometimes  in  a  fharp  Point,  fometimes 
in  two  or  three  Points ;  they  appeared  from  the  North-Weft  to  North- 
Eaft ;  but  were  brighteft  in  the  North.  Their  Colour  was  pale  like 
that  Jupiter  through  a  Telefcope,  but  not  near  fo  bright.  Moft  of 
them  reached  the  Zenith,  where  mixing  with  one  another,  they 
whifked  round  and  formed  an  Appearance  like  the  curling  Flame  of  a 
Glafs-Houfe-Fire  ;  they  had  a  very  irregular  Motion,  fometimes  turn¬ 
ing  inwards,  fometimes  outwards,  like  the  Pendulum- Spring  of  a 
Watch.  This  circular  Light  was  the  brighteft,  and  feemed  to  occupy 
near  ten  Degrees  of  the  higheft  part  of  the  Hemifphere  ;  Several 
Strokes  of  Light  feemed  to  dart  from  it  to  the  South  ;  but  died  be¬ 
fore  they  got  any  confiderablc  diftance.  In  the  Weft,  1  faw  two 

fmall 


Lumen  Bore  ale.  113 

•  fmall  long  Clouds,  which  interpofed  betwixt  me  and  the  light  Streams ; 
which  I  faw  above  the  Clouds,  and  betwixt  them,  which  convinced 
me  that  this  Light  f whatever  it  be)  is  far  above  them.  1  have  drawn 
a  Scheme  of  the  whole  Horizon,  as  it  appeared  10  me.  That  bright 
Star  is  Jupiter^  whofe  Place  then  was  17^^  in  Aries ^  and  was  about 
South‘Weft,  I  guefs  about  20^  high.  Some  of  the  brighteft  Stars  in 
"Taurus^  Orion^  and  Aries^  appeared  South  and  Souch-Eait  *,  but  I  have 
not  placed  thofe  but  by  guels.  In  this  ftate  I  left  it ;  But  was  told  by 
one  that  faw  it  after  Ten  o’Clock,  that  the  whirling  Light  in  the  Ze¬ 
nith  appeared  of  feveral  Colours,  as,  blue,  green,  yellow,  and  red- 
dilli.  But  that  I  did  not  fee. 

XXXllI.  Die  Martis,  Feb.  19,  17H,  hora  fefquidecima.  A  Rcgifter  of 

Die  Veneris,  Martii  15,  lyij,  ab  hora  oftava,  ad  mediam  ufque 

no^Iem.  Borealisy^r 

Die  Martis,  Aiig.  20,  i  723.  four  YearSy  at 

Die  Dominica,  20,  1723,  ab  hora  fexta,  ad  mediam  nodem.  Lynn,  Mr 
Die  Dominica,  Seft._  26,  1725,  Aurora  Borealis  vifa  eft  ab  hora  w.  Raftnck. 
feptima,  ad  horam  decimam,  cum  Radiationibus  variis. 

Die  Lunse,  Ocl.  3,  1726,  per  totam  noiftem. 

Item  Die  Martis,  Oil.  4,  1726. 

ItemqueDie  Saturni,  OU.  8,  1726,  per  totam  nodem.  Miruni 
fane  Phenomenon,  de  quo  nihil  dixi,  qui  tarn  accurate  defcribitur  a 
Dominis  Latigwith,  Huxham,  Hallet,  Hadley,  &  Johan.  Ludov.  Calan- 
drino,  in  Adlis  Londinenfibus,  N°.  395- 

Die  Mercurii,  0£f.  26,  1726,  circa  horam  decimam. 

Die  Veneris,  Martii^,  lyVh  ab  hora  odava,  ad  mediam  nodem. 

Aurora  hac  node  (ut  mihi  videbatur;  longe  mirabilior  fuit  illa  Of?.  ■ 

8  &  credo  equidem,  nullatenus  difcrepavit  (fecundum  defcriptiones 

quas  habemus)  ab  illo  memorabili  Phenomeno,  fexto  Martii,  17^6. 

Item  Die  Domin.  Martii  5,  171;’. 

XXXIV.  About  8  in  the  Evening  of  that  Day,  my  Family  and  An  Aurora 
Others  at  JVindfor.,  faw  a  confiderable  Streaming  in  the  North,  with  Borealis  oa. 
fuch  bright  Lances  and  Columns  as  ufual.  But  at  Redbridge  none 
fuch  appeared,  only  In  the  North,  I  obferved  a  great  thick,  black  Somh- 
Bank  of ‘Vapours;  the  Top  reaching  about  20^  above  the  Horizon,  ampton,  by 
without  any  Convexity  or  Curvature,  as  is  ufual  in  moft  of  the  Stream-  the  Rev.  Mr 
ings  I  have  feen;  but  inftead  of  that,  the  upper  Part  was  indented  in 
many  Parts,  with  long  black  Pyramids,  fomewhat  refernbling  the 
Streams  of  the  Lumen  Boreale^  the  Edges  of  which  were  gilded  with 
lucid  Rays,  of  the  Streaming  Colour:  And  all  over  the  Clouds,  or 
Vaporous  Bank,  I  difcovered  a  great  Commotion  or  Difturbance  be¬ 
hind  them,  as  if  fomething  was  rolling,  or  tumbling  behind  them. 

The  End  of  all  thefe  Appearances  I  expelled  would  have  been  Stream¬ 
ing:  But  in  lefs  than  an  Hour,  the  Clouds  (which  had  been  pretty 
ftillj  began  to  move  to  the  S.  W.  and  It  laft  oblcured  the  whole  He- 
mifphere;  which  before  was  all  clear  enough  (except  towards  the 
VOL.  VI.  Partii.  P  North; 
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North  )  to  Ihew  the  Stars,  although  befpread’  with  Vapours,  like  a 
thin  Fog,  a  little  inclining  to  red. 

_ _ F^i5.  XXXV.  The  Aurora  it  felf  had  nothing  extraordinary,  it  was  a 

1730.  N.  S.  quiet  one,  that  is,  without  any  fenfible  Motion,  except,  perhaps, 
at  Geneva,  by  alternative  Increafe  and  Diminution  of  apparent  Altitude.  Whe- 
Cramer,  qj.  becaufe  the  Light  had  it’s  Edge  imper- 

^  ceptibly  confounded  with  the  Colour  of  Heaven,  feveral  People 
judged  of  that  Altitude  feverally.  There  \are  fome  that  pretend  to^ 
have  feen  it  to  the  very  Zenith:  I  was  not  lb  happy,  and  could  not 
fee  it  higher  than  the  Girdle  (’p)  of  Cephus^  which  was  about  30  Deg. 
high.  The  greateft  Part  did  fix  it  to  the  Polar  Star,  which  is  about 
46  Deg.  It’s  Bafe  reached  from  the  Head  of  Andromeda  and  further, 
to  the  Shoulder  (>')  of  Bootes^  and  further,  and  fo  it  did  infift  upon 
an  Arch  of  140  or  150  Deg.  of  the  Horizon.  This  Meafure  was 
taken  half  an  Hour  after  Eight.  IPs  Middle  declined  from  North  to 
Weft  about  15  Deg.  The  Light  was  ftill,  and  clear  enough  to  read 
a  Charader  no  bigger  than  that  of  this  Letter.  The  Bafe  has Teemed 


obfeure  to  fome  People. 

But  what  was  chiefly  to  be  confidered,  was  a  great  Meridional; 
Zone  pretty  like  a  Rainbow  in  it’s  Figure,  but  broader.  It  was  ter¬ 
minated  by  two  parallel  Arches.  The  fuperior  infifted  with  one 
Side  upon  the  true  Point  of  Eaft,  and  with  the  other  upon  the  Point 
of  South-weft,  or  Weft-fouth-weft:  Whence  you  fee  it’s  Middle  de¬ 
clined  about  15  Deg.  from  South  to  Eaft,  and  was  diametrically  op- 
pofed  to  the  Middle  of  the  Aurora  Borealis,  It’s  Altitude  did ; vary 
a  little,  but  never  reached  higher  than  the  Flead  Orion ^  which  was 
54  Deg.  high,  and  never  was  feen  lower  than  a  little  under  Procyon^ 
which  is  an  Altitude  of  45  or  46  Deg.  The  inferior  Arch  was  exadlly 
parallel  to  the  fuperior,  aiid  the  Breadth  of  the  Zone  varied  from  14 
or  15  Deg.  to  18  or  20  Deg. 

The  Colour  of  this  Zone  was  Red,  Scarlet,  inclined  to  Purple, 
pretty  lively  and  changeable'  by  Intervals.  It  was  lefs  vivid  near  the 
■  Horizon,  and  alfo  to  the  -Meridian,  where  it  feemed  now  and  then, 
interrupted.  Some  Standers  by  did  imagine  two  great  Arches  rifing, 
one  from  the  Eaft,  the  other  from  the  South-Eaft,  and  meeting  to¬ 
gether  near  the  Meridian,  but  immediately  afterwards,  parting  one- 
wuth  another,  and  drawing  back,  which  they  repeated  very  often; 

Under  this  Zone  then  was  to  be  feen,  but  not  conftantly,  one  or 
two  Arches  lucid  and  interrupted,  which  comprehend  with  the  Hori¬ 
zon  a  dark  Segment  very  like  a  Mift. 

_  The  Ph?enc,menon  did  laft  till  Four  o’Clock  in  the  Morning.  The 
Weather  was  calm,  ferene,  and  cold,  the  Barometer  very  high;  na 
Cloud  in  the  Heaven. 

It  was  remarkable,  and  I  think  extraordinary,  that  this  Aurora  con-- 
fiderably  darkened  the  Light  of  thofe  Stars  which  were  feen.  through 
it  5  jand  that  was  much  more  true  of  the  red'  meridional  Zone,,  which. 
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dyed  with  it’s  reddlfli  Colour  the  Scars  that  appeared  behind.  When 
that  Zone  was  the  highefl,  it  covered  Jupiter ,  and  Ibme  .Gentlemen, 
which  at  that  Time  had  not  yet  remarked  the  Aurora^  looking  at  Ju¬ 
piter  through  a  Telefcope,  affirm  they  could  hardly  fee  it,  but  that  it 
Teemed  as  intercepted  by  Tome  dark  Cloud  ;  and  indeed  it  looked  at 
that  Time  as  if  it  had  been  feen  through  a  red  Glafs. 

This  Obfervation  con  Hr  ms  what  is  ir.oreover  very  probable,  that 
this  Zone-was  produced  by  the  Light  of  the  oppofite  Aurora^  either 
by  Reflexion  or  Refradtion.  But  the  Manner  of  it’s  Production  leems 
difficult  to  be  accounted  for.  There  may  be  fuppofed  Icy  Particles 
fwimming  in  the  Air,  and  of  fuch  Figure  as  to  exhibit  a  great  Zone, 
by  the  Reflexion  and  Refradlion  of  the  Light  of  the  Aurora^  almoft 
in  the  fame  Manner  as  the  Drops  of  Rain  produce  the  Appearance  of 
the  Rainbow.  But  this  being  meer  Conjedlure,  I  ffiall  pals  it  over. 

The  Aurora  and  Zone  feemed  a  great  deal  nearer  one  another  in 
the  HoiTzon  than  in  the  Top.  If  we  could  fuppofe  this  Difference 
to  be  entirely  Optic,  and  thefe  two  Circles  really  Parallels,  that 
would  be  enough  to  compute  the  Diftance  of  the  Phenomenon  from 
the  Earth.  But  the  Suppoficion,  though  it  feemed,  at  firff,  pretty 
allowable,  is  by  no  means  to  be  admitted  j  for  it  would  follow,  that 
the  Phenomenon  was  at  leafl:  diftant  from  us  one  twenty-fourth  Parc 
of  the  Diameter  of  the  Earth,  which  is  too  great  an  Altitude  to  be 
believed. 

XXXVI.  I.  The  Aurora  Borealis  has  been  very  frequent  with  us  . 
of  late;  but  none  either  for Brightnefs,  Variety,  or  Duration,  fo  con-  I'j'ho.  in 
flderable  as  what  occurred  on  the  lafl;  nurfday  Night,  winch  was  the 
i2  2d  of  O^oher,  This  Meteor  has  been  obferved  in  New-England^  at  breen- 
different  Times,  ever  fince  it’s  firfl:  Plantation  ;  but  I  think  at  much  wood,  Prof, 
longer  Intervals  than  of  late  Years,  and  never  to  fo  great  a  Degree  as  N®.  ^ 
the  prefent  Inftance:  Nor  indeed  is  there  any  recorded  in  the  Philof.  4^^*  P‘*S-  5v 
^ranfadi.  that  I  could  think,  by  their  Defeription,  equal  to  it  ;  ex¬ 
cepting  only  that  celebrated  one  of  the  6th  of  March^  1716,  obferved 
by  the  mofl:  judicious  and  learned  Dr  Halley,,  and  in  many  Relpedts 
that  alfo  muff  give  the  Preference  to  it.  And  on  this  Account  I 
have  thought  the  mofl:  particular  Defeription  of  this  Meteor  would 
not  be  unacceptable  to  you;  and  have  therefore  fent  all  my  Notes 
relating  thereunto,  which  are  very  numerous,  almofl:  to  every  Change 
and  Circumftance  of  the  Appearance.  I  am  perfwaded  there  is  no 
better  Way  to  arrive  at  the  true  Caufe  of  this  extraordinary  Phasno- 
menon,  than  by  attending  to  the  minutefl:  Particulars  and  Circumftan- 
ccs  thereof;  and  if  what  I  have  done  contributes  thereunto,  I  fliall 
cfleem  it  a  fufficient  Excufe  for  the  Number  and  Particularity  of  my 
Notes. 

22,  1730,  6^  30^  P.  M.  There  lay  near  the  Horizon  an  ex- 
tended  diilkifli  Vapour  reaching  from  N  W  by  N.  to  NE  by  E.  Hie 
upper  lulge  was  the  Segment  of  a  Circle,  whofe  greateft  Height 
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from  the  Horizon  was  about  15^  bearing  nearly  N.  by  E.‘  Adjoin¬ 
ing  to  this  was  a  concentric  Segment  of  a  very  light  Azure,  of  a 
greenifh  Call,  ftrongly  illuminated,  a  few  Degrees  in  Breadth,  and 
then  dilated  more  and  more  till  it  became  blended  with  an  extenfive 
Brightnefs,  or  Aurora^  which  lay  every  where  above  it  for  about  45 
Degrees.  There  was  in  feveral  Places  a  faint  Caft  of  Red.  The 
Heavens  were  every  where  elfc  perfe(5tly  ferene  *,  a  fmall  Wefterly 
Wind,  and  the  Moon  above  80^  below  the  Eaftern  Horizon. 

Two  Striae  rifing  perpendicularly  from  different  Parts  of  the  illu¬ 
minated  Edge  of  the  Vapour  f which  I  all  along  fuppofe  to  continue 
it’s  Figure,  when  there  is  no  particular  Note  to  the  contrary).  Thefe 
were  of  a  faint  Red,  and  to  the  Height  of  45^  at  lead. 

I'lie  Striae  were  very  numerous  to  the  Left,  each  about  45^  ;  and 
one  in  the  Middle  (by  which  I  fliall  always  mean  the  Middle  of  the 
Northern  dufky  Vapour)  rofe  to  a  furprifing  Height.  It  was  8^^  or 
JO®  in  Breadth-,  of  a  light  Azure  tinged  with  Green,  and  in  feveral 
Places  ftreaked  vertically  with  a  bright  Flame* Colour.  There  was 
alfo  N  W  by  N.  a  large  Area  or  Body  of  a  very  intenfe  Red. 

The  whole  extraordinarily  luminous.  The  Red  diffufed  in  all 
Parts  above  the  greenifli  Light,  which  now  bounded  the  dufkifh  Va¬ 
pour  in  the  North  and  indeed  feveral  Parts  of  this  were  tinged 
therewith  alfo.  But  the  moft  intenfe  Red  was  towards  the  N  W.  and 
NE.  by  E,  between  which  were  various  pyramidical  Streams  of  dif¬ 
ferent  Colours,  fome  Blue,  fome  Green,  others  Flame-coloured, 
many  tindlured  with,  and  all  terminated  by,  the  diffulive  Rofinefs. 
One  Stria  was  of  a  furprifing  Luftre,  of  a  light  Azure  turned  upon 
Green,  appearing  N  W.  by  N.  This  Scene  was  very  beautiful,  the 
Height  of  each  Column  about  45®,  and'  many  of  them  well  defined. 

The  enlightened  Part  of  the  Hemifphere  was  every  where  tinged 
with  Red ;  it’s  horizontal  Bounds  the  fame  as  before,  but  it’s  Alti¬ 
tude  about  70®.  Whence  it  appears  the  Aurora  is  confiderably  ex¬ 
tended  upwards.  The  reddifh  Caft  on  the  right  Hand  from  North  to 
Eaft  was  beautifully  diftinguifhed  into  perpendicular  Strias,  which 
generally  obferved  the  following  Order  of  Colours,  beginning  from 
the  Eaft;  viz.  a  deep  Azure,  which  fucceffively  proceeded  to  the 
iighteft  Blues  (though  each  Column  was  of  fuch  Intenfity  as  to  be 
diilinguifiied  from  the  neighbouring  Columns)  after  vyhich  followed 
feveral  Degrees  of  Green,  and  then  of  Red,  the  deepeft  being  an  in- 
tenfe  Scarlet.  And  this  Order  was  repeated  feveral  times,  filling  up 
the  whole  Space  from  N  E.  to  N  by  W.  The  Weftern  Regions  were 
at  the  fame  Time  of  an  undiftinguifiied  Red.  Many  of  the  rifing 
Columns  were  very  cxadly  terminated. 

The  Red,  which  in  tlie  laft  lay  towards  the  Zenith,  became  very 
intenfe;  darting  to  the  horizontal  Vapour,  throughout  the  interme¬ 
diate  Space,  innumerable  Strite  differently  coloured.  The  horizontal 
duffjfti  Cloud  was  fomewhat  raffed;  an  apparent  Stratum  of  Blue 
2  jtft 
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juft  under  it,  which  towards  the  Horizon  was  of  a  fainter  Caft,  as 
the  Colour  of  the  Sky  is  when  over-charged  with  Vapours.  I  fhould 
not  forget  that  the  upper  Surface  of  Red  jutted  out,  irregularly,  in 
feveral  Places,  though  in  general  well  terminated  j  as  I  have  obferved 
the  Cafe  has  been  in  fome  rifing  Clouds. 

The  diftinguiflied  Red  towards  the  Zenith,  approaching  nearer  qm 
thereunto;  it  is  about  20®  broad  upon  our  Meridian,  and  thence  ta-  o', 
pering  to  the  Eaftern  and  Weftern  Horizon.  The  whole  Appear¬ 
ance  is  of  a  redd  ifli  Hue,  ’tis  in  fome  Places  faintly  ftreaked.  Ac 
this  Jundlure  appeared  ESE  confiderably  removed  from  the  other 
Phaenomena,  a  remarkable  Oval,  the  tranfverfe  Diameter  erecft,  a- 
bout  30°  in  Length,  and  of  a  very  bright  Azure.  The  whole  Scene 
was  very  beautiful. 

The  Phaenoniena  m.uch  the  fame,  excepting  that  the  reddifh  Caft  Obj. 
has  rifen,  and  is  now  diffufed  to  the  Southward  of  the  Zenith.  The  7^- 
other  Parts  of  the  Northern  Hemifphere  much  like  the  genuine  Au- 
rora^  interfperfed  with  various  fmall  Clouds.  There  are  two  diftin- 
guifhed  parallellogramic  Areae  of  an  ihcenfe  Red,  nearly  30^  in  Dia¬ 
meter,  the  one  to  E  by  N.  the  other  to  N  W.  which  was  of  the  deep- 
eft  Colour,  and  crofted  in  the  Middle  with  a  black  Bar.  The  bright 
azure  Oval  ftill  remains  towards  the  ESE. 

The  whole  Appearance  feemingly  vaniilied,  excepting  that  the^;- 
Northern  Regions  retained  the  Aurora^  which  was  as  bright  as  about  r'/ 
.half  an  Hour  after  Sun-fec.  The  Eaftern  Area  of  Red  was  diftin- 
guifliable,  though  very  faint,  reaching  from  30^  to  50"^  high ;  alfo 
the  former  Area  to  the  N  W.  fomewhat  more  intenfe.  This  was  the 
feme  as  in  the  laft  Article;  and  the  black  Bar  mentioned  then,  ap¬ 
peared  now  to  be  a  Cloud  moving-Eaftward,  Parc  whereof  was  feeii 
on  this  red  Area,  and  Parc  to  the  North.  And  in  this  View  the  red 
/apour  appeared  vaftly  more  dutantchan  tne  Cloud.  There  were 
feveral  fmall  Spaces  of  Light  interfperfed  throughout  the  Scene. 

The  Appearance  fomewhat  changed.  The  Area  of  Red  NW.  0^/: 
was  the  moft  intenfe.  Several  rifing  Columns  of  a  fiinc  red  and  bkie 
between  V/eft  and  North.  A  deep  Red  E  by  N.  1  have  all  alono- 
obferved,  that  fome  of  the  fixed  Stars  could  be  feen  through  all  tlie 
Colours  that  have  fucceftjvely  laid  upon  them,  thougli  with  confider- 
able  pifterences  as  to  Obfeurity  and  Ciearnefs,  according  to  the  In- 
tenfities  or  the  Colours.  No  Clouds  in  the  Southern  Regions. 

It  IS  now  neceftiiry  for  m.e  to  obferve,  that  the  WiiKUias  been  all  OV 
along  \yeft  and  \V  by  N.  and  if]  the  ftrongeft  Winds  be  exprefthd  20'. 
by  10,  tnis  was  fometimes  2,  and,  I  think,  never  lefs  than  Unitv. 

1  am  informed  that  at  Bofton^  which  lies  about  three  Miles  Eaftward, 

Jt  was  all  the  while  to  the  Eaftward  of  the  South.  The  Aurora  ftiii 
of  the  fame  Dimenficns,  but  the  Edge  of  the  duflcifti  horizontal  Cloud 
niuch  abated  of  it’s  Brightnefs  and  Colour.  There  are  four  remark¬ 
able  Spots,  or  Area:  of  Red,  one  E  by  N.  one  NE.  by  N.  very 
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intenfe,  as'-alfo  was  another  nearly  North  *,  and  the  laft  bore  N'W  by 
N,  which,  with  die  E  by  N,  has  been  of  fome  confiderable  Dura¬ 
tion. 

There  were  feveral  confiderable  Strire  intermixed  with  red,  and  a 
■  Flame- colour  rifing  about  N  N  W. 

Ohf,  XII.  7^’.  The  Rednefs  about  the  North  increafed  in  it’s  Dimenfions  and  In- 
tenfity  very  much.  It  reaches  from  the  North  Star  to  about  20^  up¬ 
wards,  and  for  about  12^^  is  exceedingly  bright. 

It  is  dillinguifiied  into  feveral  perpendicular  Columns  of  various 
Degrees  of  Red,  and  many  well  terminated. 

04/:  XIIL  yh.  The  Rednefs  NE  by  N.  moves  Weftward,  and  is  confiderably  al- 
30'-  tered  in  that  relpedl  fincethe  firft  Obfervation  thereof.  That  about 

the  North  Star  is  now  divided  in  the  Middle  by  a  perpendicular  Co¬ 
lumn,  very  broad,  and  of  a  very  intenfe  yellow  Light.  It  appears 
now  that  this  alfo  has  a  flow  Motion  Weftward-.  But  the  Weftern 
Rednefs  has  all  along  advanced  Eaftward  at  a  confiderable  Rate. 

O/rf.  XIV.  7'^  The  three  red  Areae  juft  mentioned  are  now  united,  and  nearly 
S7'‘  21.  confounded  with  one  another.  The  Diftindlion  is  only  as  to  the  De¬ 

gree  of  Rednefs.  The  Aurora  which  lies  partly  under  thefe  is  confi¬ 
derably  abated  of  it’s  Luftre ;  and  the  horizontal  Bounds  contradled 
to  about  80^,  though  the  Altitude  is  rather  increafed.  The  Eaftern 
and  Weftern  Limits  feem  ftill  to  approach  one  another  very  flowly. 
There  was  one  Stria  very  confiderable,  horizontally  pofited,  and  a- 
bout  broad,  of  a  bright  Flame-colour,  reaching  from  the  horizon¬ 
tal  Bounds  throughout  the  whole  Meteor  Arch-wife,  whofe  greateft 
Height  was  about  15^. 

olf.  XV.  7\  The  Flame-coloured  Arch  much  diminifhed.  The  Rednefs  very  e- 
45'.  vident,  and  contiguous  ;  though  in  fome  Places  of  different  Iritenfi- 

ties,  and  vifibly  increafing  about  N  by  W.  On  each  fide  of  which 
there  was  a  diftinguifhed  Ruddinefs. 

Obf.  XVI.  The  Diftindlion  of  Rednefs  about  N  by  W.  changed  to  a  more  in- 
yf  5i'<  tenfe  uniform  Rednefs,  which  feemed  to  be  by  the  Union  of  the  a- 
forefaid  diftinguiflied  Arete  •,  and  the  greateft  Intenfity  was  in  the 
middle  Space  that  was  between  them  ;  viz.  N  by  W.  At  this  Junc¬ 
ture  I  was  not  a  little  furprized  with  an  extraordinary  Flafh  of  Light¬ 
ening  very  bright,  which  began  about  the  midft  oI  this  congregated 
Vapour,  and  ran  with  an  oblique  undulatory  Motion  for  20^  towards 
the  Horizon. 

rT/:XVll.  The  Rednefs  ftill  continues,  but  much  abated. 

The  Meteor  fcarce  to  be  diftinguiflied  but  by  the  Aurora,  which 
Obj:  XVIII.  reaches  from  N  W  to  E,  in  fuch  Sort  of  Curve  th?t  the  higheft  Part 
9-  is  due  North  about  40^  of  Altitude.  There  is  ftill  a  reddifli  Caft 
N  N  W. 

^Obf.  XiX  Sti  Colours  not  very  confiderable  *,  but  the  Form  entirely  new. 

-o .  The  Breadth  of  the  Rednefs  was  from  the  Pole  Star  downwards  about 

20^  j  and  from  thence  it  run  tapering  on  the  left  Hand  to  W  by  N. 
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and  on  the  Right  to  the  Eaft.  In  which  Points  it  was  of  no  difcern^ 
able  Breadth.  It’s  upper  Edge  was  of  the  deepefl  Red,  which  dilat¬ 
ed  by  Degrees  to  a  Flame-colour,  and  could  fcarce  be  diftingnilhed 
from  the  neighbouring  Aurora,  However,  there  were  two  Spots, 
one  to  the  Right,  and  the  other  to  the  Left,  in  the  extenfive  Arch  of  ^ 
a  remarkable  Sadnefs. 

This  was  an  extraordinary  beautiful  Appearance.  From  the  Zenith  a-  ohf.  XX. 
bout  20°  Southward,  an  uncommon  Rednefs  was  formed,  as  it  were  25'.  Fig, 
into  a  Knot  or  Canopy,  very  diftindly  terminated  (efpecially  on  the 
South  PartsJ  about  20^  in  Length,  which  lay  Eaft  and  Weft,  and 
little  lefs  in  it*^  Dimenfions  North  and  South.  From  this  ilfued  in¬ 
numerable  Stride  throughout  the  Northern  Flemifphere  and  farther,, 
the  horizontal  Bounds  being  WSW.  toESE.  Thefe  Striae  were 
difperfed  in  an  exadl  Order^  proceeding  from  the  aforefaid  Knot,  as 
Folds  equally  diverging,  and  each  of  the  fame  Colour  and  Brightnefs 
throughout  the  whole  Space  to  the  Florizon.  The  Order  of  the  Co¬ 
lours  was  very  agreeable,  interchangeably  blue,  red,  and  then  Flame- 
colour;  each  of  which  was  alfo  diftinguiflied  into  Stride  of  various- 
Intenfities,  from  the  deepeft  blue  to  the  lighteft  ;  from  the  Bounds 
of  Violet,  to  a  Tindture  of  Orange  and  laltly,  from  the  Colour  of 
the  Aurora  to  the  brighteft  Flames.  And  this  Order  was-  repeated 
innumerable  Times  throughout  the  whole  Scene.  The  whole  was  as 
bright,  and  in  many  Refpedls  refembled  a  Series  of  Rainbows  verti¬ 
cally  pofited  ;  and  in  this  View  the  Generality  of  People  will  always  ^ 
remember  it.  And  indeed  were  the  Heavens  to  be  difpofed  into  innu¬ 
merable  Rainbows  (excepting  only  the  greater  Number  of  Primitive 
Colours)  it  would  fcarce  exceed  this  Phaenomenon  in  Beauty  :  And  the 
Knot  from  whence  it  feemed  to  proceed,  far  furpafles  any  of  the 
Rednefs  of  that  Meteor,  and  even  Blood  itfelf.  It  may  not  be  amifs- 
to  obferve  here,  that  the  Weftern  Breeze  has  been  for  fome  time- 
fince  perfedlly  lolled;,  nor  is  there  the  leaft  Motion  in  any  Part  of 
the  Heavens. 

The  Northern  Bank  of  Vapours  has  all  along  continued,  and  now- 
reaches  from  W  to  E  by  S,  it’s  greateft  Height  about  8^^. 
r- The  bloody  Knot  wholly  vanifhed;  though  feveral  of  the  defcend- 04/:  XXi. 
ing  Stride  remain  entire,  and  in  many  Places  Parts  of  others,  all  of  35  * 
the/fame  Direction,  and  a  fainter  Colour  than  before.  The  Sky  is. 
^ffedlly  calm  and  ferene. 

The  Northern  Regions  retain  a  bright  Aurora,^  interfperfed  with  a  Oif.XXU, 
reddifli  Caft.  From  the  Zenith  is  diifufed  a  very  extenfive  red  Va-  9^-  4?-'* 
pour,  reaching  to  the  Southward  near  30^  from  the  Zenith,  and' 
from  thence  converging  towards-  the  Eafterm  and  Weftern  Horizon,, 
where  it  meets,  the  one  E  by  S,  and  the  other  WSW.  The  South¬ 
ern  Edge  was  of  the  deepeft  Redv  and  the  moft  diftinguifhed  Rednefs- 
WS  Wa  There  appeared,  a  falling  Star  SW..  of  a  confiderable  Du¬ 
ration . 
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The  Meteor  much  advanced  to  the  Southward,  it’s  greateft  Height 
being  not  above  40^  from  the  Horizon :  It’s  horizontal  Bounds  ESE 
and  W  by  S.  It*s  Rednefs  much  abated ;  but  the  Aurora  diiTufed 
every  where  throughout  the  Scene,  as  confpicuous  to  the  South  as 
towards  the  North  Parts  of  the  Zenith;  which  was  an  uncommon 
Sight.  The  Sky  was  now  remarkably  hazy,  and  full  of  Vapours. 

I'he  Aurora  advanced  confiderably  to  the  Southward  of  the  red  Va¬ 
pour,  which  now  is  much  diluted,  about  20^^  in  Breadth,  a  Part  of  it 
at  leaft  50^  to  the  Southward  of  the  Zenith,  and  tapering  towards  the 
Eaftern  and  Weflern  Horizon,  where  the  Bounds  are  much  the  fame 
as  before.  *  ‘ 

The  Aurora  feparated  from  the  reddifh  Vapour  confiderably,  in 
the  upper  Parts,  though  joined  in  the  horizontal,  and  not  above  25^ 
from  the  South  Horizon.  •  Not  any’dlftinguifliable  red  to  the  North¬ 
ward,  but  an  Arch  of  the  Aurora  of  much  the  fame  Height,  though 
much  inferior  in  it’s  horizontal  Meafure.  The  Southern  and  Northern 
Aurora  each  very  bright.  There  were  feveral  temporary  Flaflies  in 
many  Parts  of  the  red  Vapour.  At  this  Jundure  the  Aurora  feemed 
to  appertain  as  much  to  the  Southern  as  Northern  Horizon ;  and  the 
Rednefs  confiderably  more:  But  there  was  a  great  Difference  juft  to¬ 
wards  the  Horizons;  the  one  being  covered  with  the  dufkifi  Vapour 
fo  often  mentioned,  and  the  other  appearing  of  it’s  natural  blue. 

The  Appearance  over,  excepting  a  reddifh  Caft  to  the  Eaftward, 
and  a  faint  Aurora  in  the  Northern  Regions,  of  but  fmall  Extent 
from  the  duflcifli  horizontal  Vapour. 

There  have  not  been  any  remarkable  Phenomena  fince  the  laft. 
The  Northern  Aurora.^  with  the  dufl<ifli  Vapour,  (till  continue, •  and  I 
think  as  evident  as  at  any  of  the  foregoing  Periods. 

Here  I  ended  my  Obfervations.  1  am  informed  by  others,  who 
were  occafionally  on  the  Water,  that  it’s  beginning  was  juft  after 
Sun-fet,  in  the  Form  of  an  extended  darkifh  Cloud  rifing  North¬ 
ward  ;  a  few  Minutes  after  the  Appearance  of  which,  there  was,  to-' 
wards  the  Eaftern  and  Weftern  Regions,  a  very  diftinguifhable  Tinc¬ 
ture  of  red.  And  the  next  Change  was  my  firft  Obfervation. 

OV  XXVIII.  It  appeared^in  a  new  and  very  furprizing  Form.  The  Edge  of  the 
iih.  45'.  horizontal  Vapour  was  ftrongly  illuminated,  as  though  it  had  been 
fired;  and  this  was  in  Height  about  8^.  From  hence  arofe  up  con¬ 
tinually,  following  one  another,  very  extenfive  horizontal  Columns 
of  a  bright  Flame-colour,  which  in  fcarce  a  fecondof  Time  reached 
fome  to  40°,  others  above  60^  of  Altitude,  and  many  to  the 
intermediate  Altitudes.  Each  of  thefe  Columns  were  as  though 
a  horizontal  Train  of  Gunpowder  had  been  fuddenly  fired,  and 
the  F'lafhes  regularly  propagated  to  fuch  enormous  Heights  in  a 
horizontal  Pofture.  And  there  were  innumerable  Succeflions  of  thefe 
rifing  Flalhes,  the  Phaenomenon  continuing  nearly  a  quarter  of  an 
Hour.  This  Comparifon  will  alfo  illuftrate  feveral  other  Particulars 
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at  this  Junfbure.  Sometimes  there  were  feveral  of  thefe  FJalhes 
afcending  together,  at  a  little  Diftance  from  one  another,  as  though 
there  had  been  feveral  horizontal  Trains  fucceflively  and  almofl:  inftan-  ' 
taneoufly  kindled  after  one  another.  Sometimes  the  rifing  Line  of 
Light  would  be  continued  horizontally  throughout  the  whole  Scene, 
in  other  Places  three  quarters,  an  half,  one  third,  a  quarter, 
of  the  fame  Length,  as  though  thefe  Trains  had  been  unequally  ex¬ 
tended.  Sometimes  the  Flafh  would  begin  in  the  Middle,  and  run 
kindling  to  the  Extreams:  Then,  at  one  Excream,  moving  towards 
the  other;  and  at  other  Times  in  more  Places  than  one:  But  in  all 
thefe  Varieties,  the  horizontal  Motions  ceafed,  and  the  whole  became 
one  uniform  Line  before  it  had  palTed  the  enkindled  Edge  of  the 
Cloud,  which  was  not  above  8^,  as  I  obferved  before.  All  which 
may  be  well  reprefented  by  the  aforefaid  Trains  of  inflamable  Matter, 
fometimes  enkindled  in  one  Place,  fometimes  in  another,  but  always 
propagated  through  the  whole  Train,  with  fo  fwift  a  Motion,  that 
there  could  be  no  confiderable  DifFiTrence  as  to  the  Height  of  one  Parc 
above  another.  The  greateft  Extent  of  thefe  horizontal  Flafhes  was 
from  N  W  to  N  E.  After  thefe  Phenomena  the  Meteor  aflumed 
it’s  ufual  Form ;  viz,  a  bright  Aurora  fettled  upon  a  dulkifli  horizon¬ 
tal  Vapour. 

The  Meteor  was  again  formed  into  much  the  fame  Shape  as  was  03/.  XXIX. 
deferibed  in  Obfervation  the  twentieth,  but  of  fainter  Colours  confi-  2^. 
derably.  It  vanifhed  alfo  again  in  the  fame  manner. 

The  Aurora  continued  till  Day-light;  and  the  Phasnomena,  at  dif-  Obf.  XXX. 
ferent  Times,  and  without  any  certain  Periods,  were  much  the  fame  * 
as  I  have  deferibed  in  one  or  another  of  the  foregoing  Articles. 

I  fhall  conclude  thefe  Notes,  by  obferving,  that  the  Day  before 
this  Meteor  was  very  warm  for  the  Seafon,  though  early  in  the  Morn¬ 
ing  there  was  a  very  confiderable  Hoar-Froft.  The  Morning  follow¬ 
ing  was  remarkable  for  an  abundant  Dew.  The  Temper  of  the  Air 
much  the  fame  as  the  preceding  Day.  About  Eight  o’Clock  the 
Heavens  fair  and  calm.  Barom.  30.1.  Therm. 

You  may  obferve,  that  in  the  Figures  I  have  attempted  the  ^te- 
reographic  Projection  of  the  moft  confiderable  Scenes,  which  may  be  a 
confiderable  Afliftance  to  the  Imagination  ;  though  I  think  the  Ex- 
prefTions  do  not  abfolutely  require  any  Schemes. 

I  have  compared  thefe  Obfervations  with  what  I  could  find  relating 
to  the  Aurora  Borealis  in  the  Philof.  ‘TranfaCl.  and  think  there  are 
few  Particulars  mentioned  there,  but  what  occurred  in  this  wonderful 
Inftance;  fome  that  are  rare  confirmed,  and  a  few  altogether  new; 
but  the  chief  Advantage,  I  fuppofe,  in  thefe  Notes,  in  the  Procefs, 

Crifis,  and  Decay,  which  is  fo  obvious  in  many  of  the  mofi:  remark- 
able  Scenes. 

As 
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—by  Ur  <1.  About  Six  at  Night  the  North  Part  of  the  Hemilphere  appeared 
Rich.  Lewis;  of  a  faint  red,  the  Horizon  was  very  dufky,  and  this  Rednefs  was 
N®.  418.  pag.  {founded  above  by  a  very  dark  Cloud. 

As  the  Night  advanced  this  Meteor  reddened,  till  it  was  of  as  deep 
a  Colour  as  Blood;  and  it  fpread  itfelf  to  the  North  Eaft.  It  conti¬ 
nued  all  Night,  but  about  Two  in  the  Morning,  I  obferved  that  it 
lent  forth  two  and  three  Streams  from  it’s  North  Part,  of  a  whitifh 
Colour,  which  fhot  up  to  the  Zenith.  Thefe  Emanations  looked 
much  like  the  Rays  of  the  Sun,  when  they  pafs  through  a  dark  Cloud, 
when  it’s  faid  to  be  drawing  Water.  I  took  it  to  be  an  Aurora  Bo- 
realis^  but  it  appeared  much  fainter  than  thofe  I  have  feen  in  Eng¬ 
land, 

Dr  Samuel  Chew  at  Maidftone^  tells  me,  that  he  has  for  fome  Days 
paft,  at  Morning  and  Evening,  obferved  feveral  Spots  in  the  Sun, 
very  plainly  with  his  naked  Eye,  fome  of  which  feemed  very  large. 
An  Invitation  XXXVII.  Coeli&Aeris,  quern  fpiritu  ducimus,  conditiones  varias, 
to  an  Af ocia-  frigoris,  puta,  &  caloris,  fudi,  vel  humidi  commutationes  &  vicifli- 

magnas  pr^fertim  atque  fubitaneas,  ad  Humani  Generis  va- 
^^fcal  DiaHos,  Ictudinem  pertinere  merito  cenfetur.  Operam  itaque  &  laborem  in 
James  Ju-  iifdem  obfervandis  minime  contemnendum  pofuerunt  non  Medici  fo¬ 
rm,  M.  D.  jum,  fed  &  alii  quoque  ab  omni  aevo  Naturae  rerum  contemplandae' 
R;  S.  See.  i^Qdiofi.  Superiore  tandem  faeculo  Inftrumenta  etiam  &  Machinte 
422.^^^  Philofophorum  ingenio  &  diligentia  reperta  funt,  quibus  ponderis, 
caloris,  humiditatis,  &  elateris  aerii  momenta  &  mutationes  fimul 
oculis  reprsefentantur,  fimul  ad  menfuram  ac  trutinam,  &  quidem 
fubtilem  admodum  illam  atque  accuratam,  exiguntur. 

Nec  hic  etiam  fubhflendum  judicarunt  Eximii  illi  Viri,  fed  (ludia 
&  fciendi  amore  incitati  ad  caufas  harum  mutationum,  qua  licuit,  in¬ 
dagandas  contenderunt.  Quem  in  finem  Obfervationes  Inftrumcnto- 
fum  recens  inventorum  ope  fa(fi:as  de  pondere,  humiditate,  &  calore 
ambientis  diligenter  in  Diariis  notabant;  iifque  multa  afia  adjiciebant 
ad  Tempeftatem  ac  Coeli  faciem.  Ventos,  &  Pluvise  copiam  perti¬ 
nentia,  quod  in  Adlis  Philofophicis  &  alibi  fparfim  videre  eft. 

Methodo  ifta  &  obfervandi  ratione  meliorem  facile  non  reperias. 
Quod  fi  fuiflent  Obfervatores  &  numero  idoneo,  &  commodis  locis 
per  magna  terrarum  fpatia  difpofiti;  ac  tandem  unus  aliquis  omnium 
Diaria,  quid  inter  fe  convenirent  aut  difereparent,  contuliflTet ;  pro- 
fedlo  jam  a  multis  annis  eam  haberemus  Aeris  Hiftoriam,  qualem  hoc 
temporis  vix  animo  &  votis  fas  eft  concipere. 

Id  etenim  compertum  habemus,  ut  quod  maxime,  fubitas  Tem- 
peftatum  commutationes  Ventis  prsecipue  acceptas  efiTe  referendas;-, 
quumque  fcire  liceret  per  talem  obfervandi  rationem,  qpalem  fupra 
expofuimus,  quibus  in  locis  orti,  quem  curfum,  quo  tempore  & 
per  quanta  terrarum  fpatia  Venti  tenerent ;  his  cognitis,  forfan  ad 
Originem  etiam  &  Caufas  Ventorum  aftequendas  via  patuifiet.  Unum 
hoc  fakem,  quod  ipfum  non  leve  momentum  ad  has  difquifitiones  at- 
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tullffet,  quodque  jam,  ut  plurimum,  pro  Conjedura  verifimlll  habe-» 
tur,  potuifTemus  certiffimis  obfervadonibus  five  veri,  five  falli  argu¬ 
ere.  Opinionem  dico  fagacifllmi  Viri,  Edmondi  Halleii  *,  qui  Hy- 
drargyrum  ideo  cenfet  in  Barometro  afcendere,  quod  Venti  ex  con¬ 
trariis  regionibus  utrinque  eodem  fpirantes  Aerem  cogant  &  quafi  in 
cumulum  attollant ;  ut  contra  Hydrargyri  defcenfum  Ventis,  ex  eo¬ 
dem  loco  verfus  oppofitas  partes  Aerem  deferentibus,  &  quafi  exhau¬ 
rientibus,  attribuit. 

Rogantur  itaque  Eruditi,  qui  ad  excolendam  hanc  partem  Hiftorise 
Naturalis  operam  fuam  conferre  voluerint,  ut  quotidie  femel  mini¬ 
mum,  vel  utcunque  fsepius  libuerit,  notare  dignentur  in  Diario  Baro- 
metri  &  Thermometri  altitudinem.  Venti  Plagam  cum  aliqua  virium 
ffiftimatione,  Coeli  faciem,  &  Pluvise  vel  Nivis  quantitatem,  quae 
tempore  poft  obfervationem  fuperiorem  elapfo  deciderit.  Quod  fi 
quis  Obfervationes  Hygrofcopii  cujuQibet,  five  Acus  Magneticae  ope 
fadas  adjicere  voluerit,  non  erit  ingratum. 

Quoties  ingruerit  Procella  vehementior,  utile  fuerit  ortum  ejufdem, 
incrementum,  fummam  violentiam,  remiflionem  &  exitum  notatis 
temporibus  accuratius  defignare,  uti  &  altitudines  Barometri,  quse 
didis  temporibus  refpondeant. 

Monendum  cenfemus,  ut  qui  Barometri  replendi  &  conficiendi  mo¬ 
dum  callent,  Barometro  vulgari,  five  aperto,  quod  vocant,  utantur. 
Sit  autem  Tubus  quartam,  ut  minimum,  vel  etiam  tertiam  digiti  par¬ 
tem  latus,  quum  in  Tubis  anguftioribus  Hydrargyrus infra  juftam  al¬ 
titudinem  fubfidere  deprehendatur  Ciflernae  vero,  five  Vafi  Hy¬ 
drargyrum  excipienti  tribuetur  diameter  odonis  faltem,  vel  decem 
partibus  major  Tubi  diametro,  idque  eum  in  finem,  ut  afeendente, 
vel  fubfidente  Hydrargyro  in  Tubo,  altitudo  Hydrargyri  in  Cifterna 
invariata  permaneat,  aut  certe  quam  paululum  immutata. 

Qui  vero  Barometro  claufo,  five  portatili  uti  malunt,  ejufmodi  Ba- 
rometra  magna  diligentia  fabricata  comparare  poterunt  apud  Laudatum 
Artificem  Francifeum  Hawkjhejum^  in  Area  vulgo  dida  Crane-Court^, 
Londini  degentem ;  qui  Thermometra  etiam  fubminiftrabit  ad  eam 
Scalam,  five  graduum  notationem  exada,  quee  jam  per  multos  annos, 
cxquifitis  ejus  Thermometris  infculpta,  innotuit  Eruditis. 

Qui  Thermometro  utuntur  alia  quacunque  ratione  conflrudo,  ro¬ 
gatos  volumus,  ut  in  Diario  Thermometri  fitum,  fabricam,  difpofi- 
tionem  graduum  in  Scala,  &  nomen  etiam  Opificis,  ex  cujus  Officina 
prodiit,  apponere  ne  graventur.  Situm  Thermometro  commodiffi- 
mum  cenfemus  in  conclavi  ad  Septentriones  obverfo,  ubi  focus  aut 
nunquam  accenditur,  aut  faltem  quam  rariffime. 

Quo  facilius  inter  fe  conferri  poflint  Diaria,  commodum  fuerit  om¬ 
nia  in  hujufmodi  formam  difponere. 

Columna  prima  indicet  diem  &  horam  obfervationis :  flylo  autpm 
ut  omnes  Juliano,  five  Vetere,  in  Diariis  utantur,  Obfervatores  ro¬ 
gamus. 

*  Vid.  Philof.  Tranfadl.  N.  i8i.  -f  Vid.  Fhilof.  Tranfail.  N.  363 
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Secunda  altitudinem  exhibeat,  ad  quam  attollitur  Hydrargyrus  in 
Tubo  Barometri  fupra  fuperficiem  Hydrargyri  in  Vafe,  per  digitos, 
five  partes  duodecimas  Pedis  Londinenjis^  &  per  partes  decimales  eo¬ 
rundem  digitorum  notatam.  Habet  autem  Pes  Londinenjis  ad  Pariji^ 
cnjbn  eam  rationem,  quse  eft  inter  15  &  i6  proxime. 

Columna  tertia  gradum  monfirct,  Spartes  gradus  decimales,  quas 
Spiritus  in  Thermometro  attingit. 

Quarta  Venti  Plagam  &  fpirandi  vires  repraefentet ;  quae  vires 
femper  denotari  poterunt  per  aliquem  ex  numeris  fequentibus,  i,  2, 
3,  4:  ex  quibus  i  fignificet  leniflimum  Aeris  motum  vix  arborum 
folia  agitantem,  4  vero  fummam  Venti  violentiam;  numeris  2  &  3  in¬ 
termedias  inter  hafce  Ventorum  vires  exponentibus,  &  denotante  cy- 
phra,  five  o,  perfe(fi:am  Malaciam. 

Quintam  occupet  Coeli  facies,  &  fuccinda  Tempeftatis  hiftoria. 

Sexta  &  ultima  altitudinem  pluviae,  vel  nivis  in  aquam  refoluta?,' 
quae  poft  fuperiorem  obfervationem  deciderit,  per  digitos  Londinenfei 
&  eorum  partes  decimales  metiatur. 

Haec  facile  seftimari  poterit  ope  Infundibuli  duos  circiter,  vel  tres 
pedes  ampli,  Vafis  alterius  aquam  ex  Infundibulo  defluentem  exci¬ 
pientis,  &  Menfurae  Cylindricae  cum  Regula  in  digitos  &  partes  deci¬ 
males  divisa.  Infundibulum  ita  fitum  fit,  ut,  quicunque  ventus  fla¬ 
verit,  nulla  tamen  pluviae  pars  five  aedificii  interventu,  five  quocunque 
alio  impedimento  intercipi  queat.  Sit  autem  vas  aquam  continens 
undique  probe  claufum,  ne  quid  in  vapores  attollatur,  angufto  folum 
loramine,  ad  aquam  defuper  ex  Infundibulo  excipiendam,  relidlo.' 
Menfurre  porro  Cylindricae  Diameter  decem  partibus  minor  Diame¬ 
tro  Infundibuli  tribuetur:  quo  fiet,  ut  aqua  digitum  unum  alta 
in  menfurae  ad  altitudinem  centefimae  partis  digiti  in  Infundibulum, 
atque  adeo  in  reliquam  terram,  cecidifle  intelligatur ;  &  fimiliter  pro 
partibus  digiti  decimalibus. 

Ad  finem  vero  Menfis  &  Anni  cujufque  apponatur  media  altitudo 
menftrua,  vel  annua,  Barometri  &  Thermometri,  uti  etiam  fumma 
omnium  altitudinum  Pluviae,  quae  Menfe,  vel  anno  integro  deciderit. 
Habebitur  autem  didla  media  altitudo,  redigendo  in  unam  fummam, 
omnes  Barometri  altitudinum  obfervationes  mane  fadlas,  Thermome¬ 
tri  vero  five  matutinas,  five  totius  diei  maximas,  ('quae  nempe  circa 
horam  tertiam,  vel  quartam  pomeridianam  contingunt)  &  fummam 
iftam  per  numerum  dierum  dividendo. 

Omnes  rogamus,  qui  fuprafcriptas  Obfervationes,  vel  univerfas, 
vel  aliqua  ex  parte  volent  inflituerc,  ut  Diariorum  Exempla,  ad  fi¬ 
nem  anni  cujufque  continuata,  ad  Secretarios  Regiae  Societatis  tranl- 
mittere  dignentur*,  uti  cum  Diario,  quod  Londtni  Societatis  Re¬ 
giae  conflcitur,  conferri  poffint.  Confilium  vero  eft,  ut  quicquid  ex 
Diarjorum  iftorum  collatione  colligi  poterit,  fingulis  annis  in  Adlis 
Phiiofophicis  cum  Publico  communicetur. 
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Diarii  Forma, 

Dies  &  Hora. 
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Therm. 

Vent. 
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75 
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6 

S.  W. 

1 
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2 
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5 
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1 
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49- 

/ 

N. 

I 
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0 
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I 
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10 
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2 
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2 
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12 
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0 

s# 

3 
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28.  8 
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0 

s. 

4 
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5 
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2 

s.  w. 

4 

Eadem  Coeli  facies 

0.000 

7 

28.  9 
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0 

s.  w. 

2 
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0.000 

9 
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2 

0 

Pluvia  fere  perpetua 

0  305 

7  a.  7n. 

29.  7 
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4 

N.  E. 

I 

Sudum.  ,Ge]u. 

0.250 

XXXVIII.  This  Method  in  general  is,  that  in  Addition  to  fuch  a  new  Me- 
Obfervations  as  fhould  be  made  on  Land,  there  might  be  fome  Ac-  thod for  com- 
count  taken  of  thofe  alfo  that  were  made  at  Sea;  which  already  are  pofing  anatu- 
by  far  more  numerous  than  what  were  ever  made  afhore,  or  indeed 
what  can  be  expedled  thence  for  fome  Ages  ftill  to  come.  This  Me-  mPPP  ^ 
thod  occurred  to  me,  as  I  was  looking  over  various  Journals  of  Voyages  Greenwood 
in  my  Paflage  from  England^  in  which  I  was  not  a  little  furprized  to 
find  the  following  Particulars  conftantly  obferved.  *  briS^New 

Firfl^  There  was  a  general  Account  of  the  Weather  for  every  Day,  Engfa^nd, 
during  the  Paflage  of  the  Ship  on  the  Voyage,  which  though  not  401.  p.  $90, 
quite  fo  exad  as  the  Obfervations  of  the  fame  Kind  that  have  been 
made  on  Land,  particularly  what  were  publifhed  by  the  Rev.  Mr  Der- 
ham^  yet  for  all  that  I  know,  are  fufficient  for  the  Defign.  How¬ 
ever,  if  there  is  any  Defed  in  this  Article,  it  is  abundantly  made  up 
in  another  Column ;  which  is  a  far  more  exad  Regifter  of  the  Direc¬ 
tion  of  the  Winds  than  was  ever  kept  afhore,  being  an  Account 
thereof  to  every  two  Hours  in  the  Day.  This  Article  may  perhaps, 
be  of  very  great  Importance  ;  flnce,  as  Dr  Jurin  obferves,  Cotiiper- 
turn  habemus^  iii  quod  maxhne^  fuhitas  tempeftatum  commutationes  Ventis 
prcBcipue  acceptas  eJJ'e  referendas.  As  for  the  Degree  or  Strength  of  the 
Wind  there  are  alfo  fufficient  Data  in  all  Sea  Journals  to  determine  it, 
as  I  fhall  particularly  fhew  in  the  Sequel  of  this  Paper.  Lafliy,  there 
is  a  daily  Account  inferted  of  the  Latitude  and  Longitude  of  the 
Ship,  that  there  will  be  no  Difficulty  in  computing  what  Part  of  the 
Globe  each  Obfervation  belongs  to. 

And  now  fince  there  is  in  the  World  a  great  Variety  of  thefe  Ma¬ 
rine  Obfervations  already  made,  (far  in  ail  Voyages  whatfojver  thac 
2  have 
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have  been  performed  for  many  Years  paft,  it  has  been  cufl-omary  to 
keep  an  exa6l  Journal  of  the  aforefaid  Articles,)  1  thought  it  might 
be  no  difficult  Matter  to  colledl  therefrom  the  Hiftory*of  the  Winds, 
and  Weather  in  moft  Parts  of  the  Ocean. 

In  order  to  this,  I  imagined  that  if  the  Royal  Societies  of  London 
and  Paris  fhould  encourage  fuch  a  Defign,  they  might  eafily  procure 
Extrads  from  moft  of  the  Journals  kept  in  their  refpedive  Nations: 
For  certainly  fuch  Gentlemen  as  would  be  at  the  Pains  to  keep  a  con¬ 
flant  Diary  of  the  Weather,  would  not  fail  alfo  to  communicate  fuch 
Marine  Obfervations,  as  they  fhould  be  able  to  obtain. 

I'he  Seamen  likewife  themfelves,  (among  whom  there  are  a  con- 
fiderable  Number  of  fuch  as  have  aTafte  for  Phyfical  Knowledge)  as 
.  they  are  under  a  Kind  of  Neceflity  to  obferve  exadly  th^Winds,  ^c, 
would  not  be  backward  in  tranfmitting  their  Obfervitions ;  efpecially 
when  they  were  informed  of  what  Importance  and  Advantage  it  might 
be  to  themfelves,  and  the  Caufe  of  Navigation. 

I  proceeded  further  to  think,  that  if  the  aforefaid  Societies  fhould 
judge  it  improper  to  be  at  fo  great  an  Expence  as  would  be  requifite 
in  printing  fo  many  Extradls  from  fuch  Journals  as  fhould  be  fent  to 
them,  that  they  might  notwithftanding  keep  in  Manufcript  a  Book 
of  Tables  of  fuch  Marine  Obfervations,  as  they  fhould  think  fit  to 
colled  therefrom ;  and  that  the  Secretaries  of  the  Society  (who  for 
the  mofl  Part  are  fuch  Gentlemen  as  have  in  a  particular  Manner  dif- 
covered  a  generous  Principle  of  promoting  Natural  Knowledge)  fhould 
take  Care,  that  all  fuch  Obfervations  were  tranfcribed  in  their  proper 
Places. 

The  Form  of  thefe  Tables  I  thought  might  be  in  the  following 
Manner. 


January  the  Firjt^  1726. 

Longitude 

20  1 

2  r. 

1 

22. 

r 

p 

i-t 

ifi. 

W. 

D. 

jWeather. 

W. 

U. 

Weather. 

W. 

D. 

1  Weather. 

c. 

CL 

ct> 

12. 

6. 

1 2. 

6. 

N. 

2. 

Fair. 

NbE 

3* 

Fair. 

T 

6. 

S  bE 

2. 

2. 

3* 

2. 

Cloudy. 

Rain. 

Storm  of  Rain. 

Rain. 

V' 

12, 

'  6. 

S 

S  bE 

In  which  the  Title  fhews  the  Tear^  Months  and  *,  the  horizontal 
juft  below  it,  iht  Longitudes  \  vertical  Space  without  the  double 

2  Lines, 
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Lines,  the  Latitudes  ;  that  within  the  double  Lines ^  the  Hour  of  the 
Day  *,  and  the  horizontal  Spaces  under  the  Longitudes,  the  JVindy 
it’s  Degree^  or  Strength^  and  the  IVeather^  which  are  accordingly 
marked  with  W.  D.  Weather. 

In  this  Specimen  I  have  noted  every  Degree  of  Latitude 
and  Longitude,  that  the  Work  might  be  the  more  per- 
fedl.  I  have  only  taken  Notice  of  Four  Hours  in  the  Day, 

viz.  12  at  Noon,  6  in  the  Aftcrnnoon,  12  at  Night,  and  6  in  the 

Morning.  However,  if  there  be  required  a  greater  Exadinefs  in 
this  Article,  it  will  be  eafy  enough  to  frame  Tables  accordingly. 
I  began  the  Hours  with  12  at  Noon,  becaufe  all  Journals  are 
kept  from  that  Period,  the  Marine  Day  being  always  counted 
from  Noon  to  Noon.  There  may  be  other  Columns  inferted, 
as  I  fhall  mention  in  the  Clofe  of  this  Paper,  though  what  I  have 
already  taken  Notice  of  is  fufficient  to  our  prefent  Defign. 

Of  thefe  Sort  of  Tables  there  muft  be  at  lead  Four  Volumes  ; 
One  for  that  Part  of  the  Atlantic  Ocean,  which  fuch  Ships  gene¬ 
rally  pafs  over,  which  Trade  between  Great  Britain  and  the 

Indies  ;  another  for  thofe  Parts  of  the  Ocean,  that  lie  in  the  Paf- 

fage  of  fuch  Ships  as  are  engaged  in  the  Mediterranean,  or  Tur¬ 
key  Trade:  to  which  may  be'  added  a  7'able  for  the  African^  and 
India  Commerce.  A  third  may  be  framed  for  that  Part  of  the  Ocean,, 
that  lies  between  the  Northern  Provinces  in  America  and  the 
Weft  Indies  \  and  a  fourth  for  the  Ships  that  pafs  between  New- 
England,  and  New-Tork  and  Britain^  which  on  the  Northern  Part- 
may  be  made  fo  wide  as  to  take  in  the  Newfoundland  Trade,  &c. 

It  muft  be  confefted,  that  the  Work  will  be  very  much  pro- 
traded,  and  require  fome  confiderable  Application  and  Care,  in 
extrading  fuch  Obfervations,  as  fhall  be  of  Ufe,  from  Journals. 
There  will  alfo  be  fome  Difficulty  in  procuring  any  confiderable 
Number  of  fuch  Journals;  and  laftly,  there  is  but  a  very  fmall 
Number  of  Obfervations  made  in  Comparifon  to  the  Spaces  that 
muft  be  allow’d  in  the  Tables  for  them,  by  which  Means  there 
muft  neceflarily  be  a  great  Wafte. 

In  Anfwer  to  thefe  Objedlions,  it  may  be  faid  in  general,  that 
there  will  be  much  lefs  Application  and  Care  required  than  in 
keeping  a  Bkrj  of  the  Weather,  &c,  on  the  Land.  %  this  Means 
alfo,  there  may  be  more  Obfervations  colleded  in  a  few  Years, 
than  can  be  expedted  from  the  other  Method  in  fome  Ages ;  and  one 
Man  may  be  able  in  a  few  Months,  hereby  to  compile  a  larcrer 
Hiftory  of  the  Weather,  than  what  has  hitherto  been  done  *by 
the  united  Obfervation  of  all  fuch,  as  have  undertaken  this  Pro^ 
vince. 

Though  there  might  be  fome  Difficulty  as  to  particular  Perfons 
in  procuring  a  great  Number  of  Journals,  it  cannot  be  fuppofed, 
that  fo  illuftrious  a  Body  of  Men.  as  die.  Ro,yal  Societies  at  London: 
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and  Paris^  fhould  meet  with  the  fame.  It  is  obfervable  alfo,  that 
in  the  Ro)al  Navy  of  Great  Britain^  the  Matters  of  the  Mathematics 
are  obliged  to  keep  fuch  a  Journal  by  an  A(tt  in  the  late  Reign, 
on  Board  every  Ship,  which  without  Doubt  might  be  eafily  ob¬ 
tained  on  this  Occafion  :  Nor  can  we  imagine  any  in  the  trading 
Interett  would  ref’ufe  a  Thing,  that  tended  fo  much  to  their  own 
Advantage  and  Benefit. 

It  is  true,  there  can  be  no  Remedy  for  the  many  empty  Spaces 
in  the  Tables  ( if  that  Method  be  followed  which  I  have  pro- 
pofed  )  ;  however  this  will  be  look’d  upon  as  a  trifling  Objedtion, 
by  fuch  as  confuk  the  Improvement  of  Natural  Knowledge,  ra¬ 
ther  than  the  Watte  of  Paper. 

I  fhall  conclude  thefe  general  Remarks,  by  obferving,  that  as 
the  Hiftory  of  the  Winds  and  Weather  is  capable  of  a  more  fpeedy 
and  expeditious  Improvement  from  Marine  Obfervations  than  from 
Diaries  from  the  Land,  fo  alfo  it  is  capable  hereby  of  a  more  large 
and  extenflve  Improvement.  Without  Doubt  it  will  require  many 
Years  before  Obfervatories  of  the  Weather,  will  be  eredled  at 
all  the  Univerfities  and  Capital  "Towns  of  the  Provinces,  Shires,  ^c.  in 
Europe^  (  if  ever  fuch  Ihould  be  )  not  to  mention  Africa^  Afta^ 
and  America^  from  which  little  can  be  expeded  in  this  Affair ; 
and  yet  upon  that  Suppotttion,  how  few  would  the  Diaries  be,  in 
Comparifon  of  the  great  Number  of  Journals  that  are  annually 
kept  at  Sea?  befides  many  Thoufands  that  might  perhaps  be  ob¬ 
tained,  relating  to  the  Courfe  of  the  Winds  and  Weather,  fuccef- 
fively  for  many  Years  laft  patt.  It  is  beyond  my  Abilities,  in¬ 
deed,  to  calculate  with  any  Exadlnefs,  how  many  Veffels  there 
may  be  upon  the  Seas  which  I  have  named,  in  the  Space  of  one 
Year,  and  confequently  how  many  diftindt  Journals  there  are  an¬ 
nually  kept;  however,  if  I  may  judge  from  the  Trade  of  the  little 
Town,  where  this  Letter  is  dated,  there  mutt  be  many  Thoufands: 
For  there  are  feldom  lefs  than  eight  or  nine  Hundred  Voyages 
made  to  and  from  this  Port  in  a  Year.  I  fliall  only  add  in  this 
Place,  that  the  Method  here  propofed  feems  to  have  the  Advan¬ 
tage  of  the  common  Method  heretofore  ufed  in  compofing  the 
Natural  Hiftory  of  Meteors  ;  inafmuch  as  that  requires  a  particu¬ 
lar  Application  and  Attention  without  any  other  Views  and  Ad¬ 
vantages  ;  whereas  in  our  Cafe  there  is  a  Kind  of  Neceflity  of 
making  fuch  Obfervations,  in  order  to  condudl  a  Ship  fafely  thro’ 
the  Ocean,  whether  the  Philofophical  Part  of  Mankind  fhall  think 
fit  to  improve  them  in  their  Interett,  or  no  ;  However,  I  would 
not  be  underftood,  by  any  Thing  that  has  been  faid  upon  this 
Head,  to  derogate  from  the  Defign  of  obferving  on  Land,  for 
that  likewife  has  many  Advantages,  that  we  can  by  no  Means 
pretend  to  in  the  New  Method. 
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We  may  be  able  from  this  Method  to  define  with  a  great  deal 
of  Exadnefs,  the  Bounds  and  Limits  of  all  confiderable  Winds  5 
for  as  there  are  at  all  Times  in  the  Year  fome  Hundreds  of  Veffels 
at  Sea,  it  is  of  the  fame  Importance  in  our  Cafe,  as  though  there 
were  fo  many  diftant  Obfervatories  there  ;  and  that  the  Knowledge 
of  thcfe  more  extenfive  and  general  Winds  would  be  of  confider¬ 
able  Ufe,  none  will  deny,  that  fhall  attentively  confider  it;  for 
hereby  we  may  be  able  to  judge,  in  what  Place  fuch  a  Wind  has 
it’s  Origin,  how  long  a  Time  it  continues,  with  what  Velocity, 
it  moves,  where  it’s  greateft  Strength  is,  and  how  great  a  Part 
.of  the  Earth  it  paffes  over.  Perhaps  alfo,  in  Procefs  of  Time 
by  this  Means,  we  may  arrive  to  fo  much  Skill,  as  to  judge  with 
fome  confiderable  Certainty,  from  the  Rife  or  Beginning  of  a 
Wind,  what  it’s  Effedt  and  Ififue  fhall  be;  which  will  be  of  as 
great  Importance  in  Navigation,  as  any  Thing  (till  wanting.  Again, 
from  fuch  Marine  Obfervations  of  the  more  extenfive  and  lading 
Winds,  it  is  not  impoflible,  that  we  fhould  be  able  to  make  a 
probable  Judgment  of  the  Effedl  and  Influence  of  the  Wind 
upon  the  Weather  ;  which,  for  what  Caufe  I  know  not,  I  have 
frequently  obferved  at  Sea,  to  change  and  alter,  according  as  that 
doth. 

From  colledfing  all  fuch  Meteorological  Obfervations  as  are  made 
at  we  may  reafonably  expedt  to  come  to  the  Knowledge  of 
fuch  Winds,  as  prevail  moft  in  particular  Latitudes.  Though  the 
Wind  is  a  very  uncertain  Meteor,  there  is  no  Doubt,  but  that  in 
fome  Places,  it  has  a  very  different  Courfe  from  what  it  has  in 
others.  If  I  miftake  not  alfo,  it  has  been  frequently  obferved, 
in  fome  particular  Places,  that  the  Courfe  of  the  Wind  in  one 
Year  has  been  much  the  fame  as  in  others  ;  and  though  there 
has  been  no  particular  Order  or  Exadtnefs  yet  difcovered,  yet 
the  prevalent  Winds,  or  the  greater  Number  of  Winds  have  been 
in  both  Cafes,  according  to  the  fame  Diredlion  :  In  thefe  Parts  of 
the  World  it  is  remarkably  fo.  We  cannot,  indeed,  expedl  to  dif- 
cover  the  Reigning  or  Prevalent  Winds  of  fuch  Latitudes,  as  are 
very  diftant  from  the  Tropics,  by  as  eafy  an  Obfervation,  as  the 
Trade-Winds  and  Monfoons^  which  are  in  the  "Torrid  Zone^  were 
firft  found  out.  However  as  it  has  been  after  many  Obfervations, 
that  the  Courfe  of  thofe  Fixed  Winds  was  determined,  we  may 
alfo  hope,  that  Time  and  Induftry  may  bring  us  to  a  much  better 
Knowledge  than  what  we  have  at  prefent,  of  thefe  which  arc  more 
Variable.  I  need  not  fay  of  how  much  Importance  it  would  be 
to  the  Trading  Part  of  the  World,  were  we  able  to  define  the 
more  frequent  and  reigning  Winds  of  every  Climate ;  for  as  the 
Probability  of  Voyages  might  then  be  calculated  in  the  fame 
Manner  as  that  of  other  Chances,  the  Sailor  might  then  better  know 
VOL.  VI.  Part  ii.  R  how 
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how  to  order  his  Courfe  fo,  as  to  arrive  with  the  mofl:  probable 
Difpatch  to  his  Port. 

'  Ic  may  not  be  impoflible  alfo,  from  a  protra6bed  Series  of  Sea-Ob- 
fervations,  not  only  to  know  the  general  Courfe  of  the  Winds  in 
every  Climate  in  the  whole  Year,  but  alfo  to  make  a  very  probable 
/  Judgment  of  the  reigning  Winds  of  the  feveral  Seafons  of  the  Year, 
and  perhaps  of  every  Month  too:  Which  if  it  could  once  be  ob- 
tained,  we  Ihould  have  nothing  more  uncertain  in  Navigation,  than 
that  it  was  a  Dodlrine  of  Chances,  which  might  be  mathematically 
calculated. 

I  fliall  mention  under  this  Head  but  one  thing  more,  which  we 
may  with  all  the  Probability  imaginable  expedl  to  arrive  to,  mz, 
the  particular  Seafons,  Signs,  and  Places  of  the  Tornados  and  Hurri¬ 
canes.  The  Etfedf  of  thefe  are  in  many  Cafes  fo  fatal,  that  they  call 
for  all  our  Skill  and  Obfervation :  And  could  the  Hiftory  hereof  be 
fo  fuccelTively  known,  as  that  we  might  be  able  to  draw  any  certain 
Conlufions  from  it  relating  hereunto,  it  might  perhaps  be  a  fufficient 
Recompence  for  all  the  Care,  that  is  required,  in  the  whole  Collec¬ 
tion  of  Marine  Obfervations. 

I  might  add  in  common  to  the  two  foregoing  Heads,  that  the 
Marine  Obfervations  have  much  the  Advantage  of  fuch  as  are  made 
on  Land,  (which  notwithftanding  are  of  very  great  Service,)  inaf- 
much  as  they  are  not  obnoxious  to  any  external  Accidents,  as  thefe 
are  *,  the  Winds  afhore  being  frequently  interrupted  in  their  Courfe, 
and  often  diverted  therefrom,  by  intervening  Mountains,  Vallies 
or  Promontories. 

Were  I  allowed  to  reckon  among  the  Advantages  of  this  New 
Method  of  obferving  on  the  Winds  and  Weather,  thofe  incidental 
Obfervations,  that  might  be  found  in  Journals,  of  general  Benefit 
to  Mankind,  they  are  perhaps  alone  fufficient  to  engage  us  in  the 
Work.  I  fhall  only  hint  here,  that  if  ic  fiiould  be  thought  proper  to 
pradife  our  Defign,  it  may  perhaps  be  worth  the  while  to  infert 
into  the  Meteorological  Tables,  fuch  Obfervations  as  relate  to  the 
Variation  of  the  Coinpafs  and  Currents  *,  the  true  Knowledge  of • 
which  would  be  of  no  inconfiderabie  Service  to  Navigation. 

Jf  likewife  there  was  a  Column  left  for  fuch  remarkable  Ac¬ 
cidents  as  did  occur,  it  might  not  be  amifs  i  particularly,  any 
uncommon  Difeoveries  of  Lands,  Rocks,  or  Soundings ;  excefiive^ 
Thunder  and  Lightening,  Cfr.  Luminous  Appearances  in  the  Sky  y.. 
what  Remarks  may  be  found  relating  to  the  Water-Spout,  which 
though  perhaps  one  of  the  mofl  curious  Phsenomena  of  Nature 
is  as  little  known  as  any  whatfoever  ;  fubmarine  Hiatus  or  Wirl- 
puols,  if  any  fuch  there  be  ;  and  laftly,  any  extraordinary  Ren¬ 
dezvous  of  Fifli,  &c.  that  are  ufed  in  the  Affairs  of  Life,  not 
to  mention  fuch  Deferiptions,.  as  may  relate  to  Matters  of  meet 
Speculation  and  Curiofity. 
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But  thefe  Sort  of  accidental  Advantages,  in  fuch  a  ColIe(fl:ion  of 
Journals  of  Voyages,  as  is  neceflary  to  our  Defign,  are  too  nume¬ 
rous  to  be  infilled  on  :  I  fhall  therefore  only  add  one  more,  which 
is  the  great  Improvement  there  would  hereby  be  given  to  Geography^ 
a  Science  of  the  greatcft  Ufe  and  Importance  in  the  Affairs  of  Life. 

Not  only  all  Hydrographical  Charts  might  be  by  this  Means  cor- 
reded,  and  brought  to  the  Truth,  which  is  of  fo  much  Concern, 
that  the  Lives  of  a  great  Parc  of  fuch  as  go  to  Sea  depend  upon 
it;  but  alfo,  the  Diilances  and  Situation  of  all  Sea-Ports^  and  many 
other  Things,  which  are  uncertain,  or  w^anting  in  that  Science,  de¬ 
termined  with  the  greaceft  Exadnefs.  In  a  Word,  Geography  may,, 
by  fuch  an  Expedient,  arrive,  in  a  very  expeditious  Manner,  to  as 
great  a  Degree  ofPerfedion,  as  it  is  capable  of. 

I  fhall  have  finilhed  my  Defign,  when  I  have  taken  Notice  of 
the  Method  of  determining  the  Degree  and  Strength  of  the  Wind 
from  fuch  Data  relating  thereunto,  as  are  to  be  found  in  Sea-Jour¬ 
nals  ;  which  in  general  is,  from  obferving  how  many  Knots  the  Vef- 
fel  goes  at  the  time  of  Obfervation ;  Which  is  always  inferted  in 
the  Day-Book  or  Journal  ;  or,  in  other  Words,  what  Velocity  fhe 
then  has  ;  for  the  Strength  of  the  Wind  may,  with  Exadnefs  enough 
in  this  Affair,  be  judged  of  from  the  Effedit  produces,  or  the  Mo¬ 
tion  it  communicatees  to  the  Ship.  It  is  true,  there  will  be  fome 
confiderable  Difference  in  this  Refped,  arifing  from  the  Shape  and 
Burthen  of  the  Veffel  :  However,  as  we  do  not  exped  a  mathema¬ 
tical  Exadnefs  in  this  Article,  after  a  little  Ufe  and  Experience, 
together  with  comparing  the  greateft  Velocities  of  different  Ships 
together,  a  Perfon  may  feldom  fail  of  judging  of  the  Strength  of 
the  Wind,  at  leaft  to  a  fourth  Part  ;  that  is,  if  according  to  the 
Method  propofed  in  the  foregoing  Paper,  the  greateft  Winds  be 
expreffed  by  4,  and  the  lighteft  by  Unity. 

In  Oblique  IVinds^  the  Strength  or  Degree  thereof  will  not  be 
diredly  proportional  to  the  Velocity  of  the  Veffel,  but  muft  be 
correded  a  little  ;  however,  there  will  be  no  Difficulty  in  this 
Matter.  For  fuch  as  are  acquainted  with  the  Method  of  refolving 
Oblique  Powers  into  Dire5i  ones^  may  eafily  compofc  a  Table  of  Pro- 
prtional  Parts  fuited  thereunto.  I  did  intend  to  have  inferted  fuch 
a  Table  ;  but  lam  afraid  I  have  already  trefpaffed  in  the  Length 
of  this  Epiftle, 

XXXIX  In  primis  animadvertam,  in  tempore  connotando,  me  UeteoroJogUai 
diei  cujufque  initium  a  meridie,  ut  Aftronomi  confuevere,  fuppu-  Obfervathns. 
taviffe :  Obfervationefque  in  Ephemeridum  meteorologicarum  ad- 
verfaria  referendas  paulo  poft  meridiem  inftituiffe  ;  nifi  quid  piamur. Vr'oSn. 
me  aliquando  impedivit,  aut  tempeftas  aliqua  a  propofito  me  illo  ;cs  MarchJo 
abduxit.  ^'olenus,  N®. 

Veteri  autem  Stylo  in  temporibus  defignandis,  &  in  menfuris 
Anglico  Pede  ejufque  Partibus,  me  ufum  fuilfe,  Inftitutum  meum 

2  fatis 
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fatis  declarat.  Si  qua  erunt,  enarrationum  progreffu,  ad  tempus 
conveniens  Novo  Stylo,  atque  ad  Gallicam  menfuram  referenda  i 
de  Styli  atque  menfurae  mutatione  admonebo. 

In  menfura  nivis,  hanc  liquefieri  curavi  ;  liquatamque  ratione 
eadem,  ac  pluviam  aquam  metitus  fum. 

Barometri  mei  tubulus  fatis  amplus  eft,  &  Vafis,  quo  ftagnans 
mercurius  continetur,  diameter  eft  ferme  vigecupla  diametri  tubuli : 
quamobrem  afeendente  intra  eundem  tubulum,  &  defeendente  mer¬ 
curio,  altitudo  mercurij  eo  in  vafe  tuto  poteft  ceu  invariata  repu,- 
tari. 

Thermometrum  meum  ex  genere  illorum  eft,  quorum  inventio» 
Gulielmo  Amontonio,  ornamento  illuftri  Gallicae  Academiae,  adtri- 
buitur.  Tubulus  eft  recurvus  definens  in  phialam,  cujus  phiala* 
pars  inferior  vivo  argento,  fuperior  repletur  aere  ;  hujufque  dilata¬ 
tione  vel  majore,  vel  minore,  pro  varia  caloris  vi,  mercurius  in  tubula 
vel  magis  vel  minus  attollitur.  Quoniam  vero  tubuli  extremitas 
patula  eft  j  idcirco  opportuit  veram  Thermometri  Altitudinem  ex 
Altitudine  'mercurij  obfervata  in  Thermometri  tubulo.  Altitudine¬ 
que  mercurij  in  Barometro,  colledtis  in  unam  fummam,  compo¬ 
nere  ;  inque  Ephemerides  referre  Altitudinem  eadem  plane  ratione 
com  politam.  Eft  autem  Thermometrum  meum  ^penfum  ad  parieterri 
cubiculi  ( in  quo  vix  unquam  ignis  accenditur  J  mcie  una  ad  meridiem 
altera  ad  orientem  folem  obversa:  neque  enim  aptum  locum  ad 
feptentriones  refpicientem  habeo.  Thermometri  mei  phiala  intra 
glaciem  immersa  fubfidit  mercurius  in  altitudine  Dig.  47.  Dec.  30. 
intra  vero  ebullientem  aquam,  afeendit  mercurius  ad  altitudinem 
Dig.  63.  Dec.  IO.  Porro  iifdem  Temper  Inftrumentis,  &  ad  eandem 
jugiter  plagam  Gonftitutis  ufus  fum^ 

■  Perfpicuum  autem,  fi  opus  eflet,  ex  modo  relata  &  fuperioribus 
obfervationibus  fieri  poftet ;  Hyemali  rigidiore  tempore  aerem  noftrum 
ad  frigus  aquae  glacialis  quamproxime  accedere  (  ut  alias  in  Com¬ 
mentariis  Regite  Scierrtiarum  Gallicas  Academije  An.  17 ii.  pag. 
2-.  obfervatum  fuit,  ab  acre  fufeipi  eundem  frigoris  gradum,  qui 
nivi  convenit)  teftivo  autem  tempore,  aeris  noftri  teporem  ah  aquas 
ebullientis  calore  diftare  plurimum  :  at  id  vel  naturse  lumine  notum 
eft,  atque  manifeftum. 

Ventorum  dirediones  fingulis  diebus  adfcripfi  ;  eorum  autem 
vires  dumtaxat  cum  fatis  patentes,  majores,  vel  maximte  fuere,  nu¬ 
meris  2,  aut  3,  aut  4,  pro  magnitudine  eorum  fig-navi  ;  prtetermiflb 
zero,  five  malacias  figno  ;  &  unitate,  venti  lenilTimi  indicio.  Ce¬ 
terum,  etiam  me  filente,  nemo  in  hifce  rebus  vel  mediocriter  ver-^ 
fatus  non  animadvertit ;  in  infima  hac  prope  nos  aeris  regione  ubi 
Anemometrorum  fedes  eft,  fepe  unum  aliquem  ventum  obfervari, 
dum  in  fuperioribus  adis  regionibus  alii  diverfique  venti  dominani- 
lur, 
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Pod  haec  vero  monita,  attingendo  rem  ipfam,  ut  aqu^  pluviae, 
nec  non  ex  fufa  nive  colledl^,  quantitates  fut  ferunt  fumm^e  ex 
obfervationibus  defumtas,  fingulis  Menfibus  convenientes)  confiderari 
queant  j  eas  in  fubjedlani  Tabellam  conjeci. 


1725.  I  172D.  1  1727. 
Dig.  Dec.  Dig.  Dec.  Dig.  Dec 

17 

Dig. 

2». 

Dec 

1729. 

Dig.  Dec 

1730. 

3ig.  Dec. 

Jan. 

0 

521 

1 

355 

r* 

n 

955 

4 

278 

I 

cn 

00 

0 

0 

I  2 

Feu. 

I 

460 

I 

073 

I 

050 

I 

245 

2 

906 

Mar 

0 

8^9 

3 

•  168 

I 

878 

4 

832 

2 

902 

4 

592 

Apr, 

4 

019 

3 

998 

0 

498 

1 

419 

2 

768 

I 

638 

Mai. 

3 

625 

I 

368 

3 

530 

3 

403 

2 

634 

4 

467 

JUN. 

0 

036 

2 

608 

2 

476 

2 

103 

3 

134 

6 

205 

JUL. 

2 

297 

2 

357 

2 

930 

4 

016 

4 

526 

2 

339 

Aug. 

5  • 

185 

I 

268 

5 

067 

5 

186 

0 

578 

4 

269 

Sep. 

2 

647 

2 

900 

4 

^64 

6 

948 

3 

267 

^  I 

090 

OcT. 

7 

104 

0 

179 

6 

576 

5 

163 

6 

294 

5 

254 

Nov. 

3 

636 

2 

277 

5 

091 

6 

836 

4 

186 

0 

534 

Dec. 

0 

030 

2 

390 

7 

169 

7 

599 

2 

804 

0 

894 

Sum. 

• 

—  • 

* 

totius 

anni. 

29 

989 

25 

328 

46 

407 

52. 

833 

35 

423 

34 

30a 

Si  fidem.  Menfes  illorum  fex  annorum  colligantur  in  unam  fummamv 
comperietur  ex  Tabella  minimam  aquas  quantitatem  decidifTe  Menli- 
bus  Februariis;  quippe  quas  non  exceflerit  Dig.  7.  Dec.  734, 
Maximam  vero  Octobribus  Menfibus,  quas  Dig.  30  .Dec.  570,  ^qua- 
verit.  Prasterea  ex  Tabella  eadem*  facile  apparet,  ficciorem  annis 
aliis  fuilTe  annum  1726,  qui  dedit  aqu^,Dig.  25.  Dec.  328;  aliis  au¬ 
tem  annis  humidiorem  fuiffc  Annum  1728,  quo  collegi  aquse  Dig, 
52.  Dec.  833.  '  ■  ' 

Numeros  prseterea  quantitatum  aquas,  fingulis  qus  anni  Tempe- 
flatibus  decidit,  feorfum  collegi;  Tempeftates  ita  partiens  pro  quo¬ 
cunque  propofito  anno;  ut  Hyemis  initium. referrem  ad  decimam  di¬ 
em  Decembris  anni  praecedentis,  &  fic  porro  ad  diem  decimam  Mar- 
tij,.  Jnnij,  atque  Septembris  Tempeftatu.m  reliquarum  initia  condi- 
tuerem.  Inventas  funimse^  in  Tabella,  notat£e>  fuh  oculis  pofitas  fe- 
quuntur; 


1 

>  .  / 
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iHy 

ems. 

Ver, 

1  .^ftas. 

Autumnus. 

Dig. 

Dec. 

Dig, 

Dec. 

'Dig. 

Dec 

Dig. 

■  Dec. 

1725 

° 

912 

8 

167 

7 

584 

13 

327 

1726 

2 

t 

815 

9 

6 

7 

355 

4 

999 

1727 

181 

5 

916 

1 1 

875 

15 

497 

1728 

I  1 

419 

IO 

752 

12 

83 

20 

55^ 

1729 

7 

470 

9 

430 

6 

310 

^3 

6iy 

1730 

8 

693 

8 

817 

1 2 

818 

6 

562 

bum. 

39 

490 

52 

88 

58 

25 

74 

558 

Ex  qua  Tabella  proclive  eft'nofcere  quantitatem  aquse  pertinentis 
ad  JEftatem  &  Autumnum,  fingulis  annis  majorem  fuilTe  quantitate 
aquas  pertinentis  ad  Hyemem  &  Ver. 

Quod  fi  quantitates  ad  quamlibet  Tempeftatem  pertinentes  colli¬ 
gantur  in  unam  fummam^  &  deinde  hs  fummas  conferantur  inter 
fefe,  facile  liquebit,  incrementa  progredi  eodem  ordine  ac  Tempe- 
ftates;  ordiendo  ad  Hyeme  *,  hocefl;  Quantitatem  minimam  aqu2e 
Hyemis  tempore  haberi,  tempore  autem  Veris  majorem,  hanc  vero 
fuperari  ab  iEftatis  tempore,  demum  Autumnali  tempore  maximam 
reperiri. 

Notum  autem  efi:  &  pervulgatum,  pluviam  a  decrefcente  Barome- 
tri  altitudine,  ferenitatem  vero  a  crefcente  altitudine  indicari.  Ut 
.  igitur  aliquo  modo  explorarem,-  quantum  poflint  indicia  illa,  ut  ex 
Barometro  futuras  pluvias  anticipata  cognitio  aliqua  habeatur;  dies 
quibus  pluit  fex  illis  propofitis  annis  collegi  in  varias  fummas  pro 
Ventorum  varietate,  atque  pro  incremento  aut  decremento  altitudinis 
Barometria  Meridie  praecedentis  Diei  ad  Meridiem  Diei  ejus  quo  pluit. 
Tabellam  autem  ipfam  fubjeci.  ^ 


Decrefcente  Barometro  a  Me¬ 
ridie  Diei  prcecedentis  ad  Me¬ 
ridiem  Diei,  quo  pluit. 

Crefcente  Barometro  a  Meridie 
Diei  praecedentis  ad  Meridi¬ 
em  Diei,  quo  pluit. 

Numerus  Dierum, 

Ventus  qualis  erat 

Numerus  Dierum, 

Ventus  qualis  erat 
Meridie  Dierum, 
quibus  pluit. 

quibus  pluit. 

Meridie  Dierum, 
quibus  pluit. 

quibus  pluit. 

Hb 

N. 

64 

N. 

61 

NE. 

41 

NE. 

33 

E. 

16 

E. 

28 

SE. 

17 

SE. 

44 

S. 

21 

S. 

42 

SW. 

15 

S  W. 

49 

w* 

20 

W. 

35 

N  W. 

17 

NW. 

378  j 

Summa.  1 

2II 

Summa. 

Qua 
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Qua  abfoluta  Tabella,  miratus  profcdo  fum  inter  numeros  mere-- 
menci  decrementique  altitudinis  Barometri  non  majorem  differentiam 
intereffe  quam  ea,  quse  inter  378  &  211  intercedit. 

Fateor  equidem ;  aliquoties  crefeente  Barometri  altitudine  a  prae¬ 
cedente  Meridie  ad  Meridiem  Diei,  quo  pluit,  ccepiffe  tamen  altitu¬ 
dinem  eam  decrefeere  pofl:  Meridiem  Diei  ejufdem,  quo  pluiffe  con¬ 
tigit:  praeterea  vero  incrementum  illud  aliquoties  fumi  poffe,  tan- 
quam  indicium  futura,  poft  haud  longam  pluviam,  ferenitatis:  ratio¬ 
nem  etiam  quantitatis  pluviae  effe  habendam. 

Sxpe  tamen  nulla  ex  hifce  (ut  ita  dicamj  excufatio  prgefto  effe  po- 
reft,  ut  fervetur  conflantia  legis  illius  paulo  fupra  indicatae  ;  qua  a 
nonnullis  fancicur,  decrementa  altitudinis  Barometri  effe  pluviae  indi¬ 
cia,  incrementa  vero  ferenitatis  indicia  effe  reputanda.  Aliquid  aliud 
detegendum  adhuc  eft  ad  praenofeenda  phaenomena  h^c.  Quod  fi 
tamen  deerit  Obfervatorum  induflria,  atque  affiduitas,  fortaffis  varia¬ 
tionum  hujufcemodi  leges  aliquando  detegentur;  &  veniet  tempus,  quO' 
ijia,  queu  nunc  latent,  in  lucem  extrahat  dies,  &  longioris  esvi  diligentia : 
&  fortaflls  non  erunt  difficilia,  ac  Pojleri  nojiri  nos  aperta  nefcijje  tnira* 
huntur. 

Nivalium  poftea  Dierum,  propofitis  fex  illis  annis  contentorum* 
comparationem  inflitui  fuperioris  illius  fimilem  ;  atque  illud  animad¬ 
verti,  quod  Nix  magis,  quam  pluvia,  Barometri  decrementis  refpon- 
deat:  ut  in  fubjeda  Tabella  videre  eft. 


Decrefcente  Barometro  a  Me¬ 
ridie  Dici  praecedentis  ad 
Meridiem  Diei,  quo  ninxit. 

1 

Crefeente  Barometro  a  Meridie 
Diei  praecedents  ad  Meridi¬ 
em  Diei,  quo  ninxit. 

Numerus  Dierum, 

Ventus  qualis  erat 

Numerus  Dierum, 

Ventus  qualis  erat 

quibus  ninxit. 

Meridie  Dierum, 

quibus  ninxit. 

Meridie  Dierum, 

quibus  ninxit. 

quibus  ninxit. 

4 

N. 

4 

N. 

6 

NE. 

I 

E. 

I 

sw. 

I 

w. 

I 

NW. 

14 

b'umma. 

4 

Summa. 

Praeterea  vero,  pro  fingulis  annis  fummas  altitudinum  Barometri 
ac  Thermometri  confeci ;  ex  quibus  deinde  altitudines  medias  conveni¬ 
entes  fingulis  Diebus  eorundem.  Annorum  elicui ;  ut  in  fubjedla  Tar 
bella  appareL 
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Summa 

Alti- 

Summa 

Alti-' Altitudo 

Media 

Altitudo 

Media 

tudinum 

tudinum 

Barometri 

Thermometri 

Biromefri. 

Thermometri. 

ad  fingulos  dies. 

ad  fingulos  dies. 

i^ig. 

Ucc' 

Dig. 

Dec. 

Dig. 

Dec. 

Dig. 

Dec. 

1725 

io»54 

2b 

18287 

66 

29 

74 

50 

IO 

1726 

10823 

8 

18268 

93 

29 

65 

50 

5 

1727 

1083  I 

17 

18325 

96 

29 

67 

50 

21 

1728 

10864 

72 

18419 

81 

29 

68 

50 

33 

1729 

10842 

23 

18326 

62 

29 

•  70 

50 

21 

1730 

10853 

75 

18264 

18 

29 

74 

50 

4 

Porro  fi  Altitudines  Barometri,  non  fingulorum  Annorum,  led 
omnium  fex  Annorum  in  unam  tantum  fummam  colligantur,  inve¬ 
nietur,  media  Barometri  Altitudo,  lingulis  Diebus  eorundem  omnium 
annorum  conveniens,  elTe  Dig.  29.  Dec.  70. 

Ac  fi  Thermometri  Altitudines,  non  fingulorum  Annorum,  fed 
Itidem  fex  Annorum  omnium  colligantur  in  unam  tantum  fummam, 
comperietur  media  Thermometri  Altitudo  fingulis  diebus  eorundem 
omnium  Annorum  conveniens,  elTe  Dig.  50.  Dec.  16, 

Quamobrem,  infpedla  Tabella,  facile  eft  intelligere.  Diales  Me¬ 
dias  Altitudines  tum  Barometri  tum  Thermometri,  pertinentes  ad  an¬ 
nos  fingulos,  paucilTimis  partibus  differre  a  Dialibus  Mediis  Altitudi¬ 
nibus,  qu^  ex  fex  illis  colledbim  fumtis  proficifcuntur. 

Maximam  deinde  Barometri  Altitudinem  Minimamque,  itidem 
1  hermometri  Maximam  ac  Minimam  Altitudinem  in  oppofitam  Ta¬ 
bellam  redegi;  uc  uno  afpedu  conferri  inter  fefe  poffent  atque  com¬ 
param  ^  . 
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Anni 

•1 

S.  V 

Max!» 
ma  Ba= 
mmetd 
Altie. 

J0  28 

J9  18 

30  24 

30  20 

30  3C 

30  40 

Minima 

Bam-- 

metrl 

Aldh 

Ther- 

mnmt* 

tri. 

Altit. 

Dgi  Dee. 

\^entl 

Tempellas. 

*7*5 

1726 

*727 

1728 

1729 

1730 

JjAN. 

4  Dfi  c 
C  Nyv, 

1  s  B 

CNov. 
t  Oqt. 

5  Dec. 
C  Dec. 
S  Dec. 

2  Nov. 
JDec. 
c  Feb. 

*9 

8 

‘3 

20 

'29 

^  f 

2 

12 

20 

IO 

20 

27 

f  H 

M 

*5 

*5 

3 

*5 

*5 

15 

*5 

15 

15 

1$  je 

aS  9^ 

28  8c 

29  ^ 

28  9c 

28  98 

41 

4?  9^ 

48  7© 
48 

48  88 

49  6 

+8  9i> 

+8  60 

48  8i, 

49  30 

48  20 

48  78 

W. 

SW4 

N, 

S  W. 
NW. 

3 1 
N, 

N,  W 
W. 
N. 
N. 

S  E. 

Ceiluffl  fudum. 

Cyclum  nublbui  kte  obdu^^um. 
Cy&lum  fudum. 

Ceelum  nubibus  firt  ©bdullum. 
Ceelum  fudum. 

Coelum  nubibus  obd«l\um» 
Nubes  rar^, 

BJuvia  tenuis, 

Coelum  nubibus  fere  obdudlum. 
Pluvia, 

Coelum  fudum, 

Sol  &  nubes  alternatim. 

Baro- 

Maxi- 

Mini- 

metri 

ma 

ma 

Alti- 

Ther. 

Ther. 

tudo. 

Altit. 

Altit. 

Dig.  Dec. 

Dig.  Dec. 

Dig  Dec. 

1725 

5Jvl. 

9 

15 

29  64 

52  5c 

S.  2. 

Coelum  ludum. 

2  Dec. 

23 

15 

29  25 

47  82 

NE. 

Sol  &  nubes  alternatim. 

1726 

|JUL. 

*5 

^5 

22  74 

32  40 

S. 

Coelum  fudum. 

i  Jan. 

H 

15 

29  6S 

47  68 

W. 

Coelum  nubibus  fere  obduftum. 

1727 

UUL. 

13 

*5 

29  6c 

32  18 

E. 

Sol  paucaque  nubes. 

^  Jan. 

2 

15 

29  68 

48  15 

S.  E. 

Aer  nebulofus. 

1728 

^UN. 

22 

15 

29  68 

52  54 

S. 

Sol  paucaeque  nubes. 

i  Dec. 

26 

*5 

29  30 

48  8 

N.  2. 

Coelum  nubibus  fere  obduflum. 

1729 

UUN. 

25 

*5 

29  70 

52  28 

NE. 

Coelum  fudum. 

?  JAN. 

H 

15 

29  50 

47  82 

S  W. 

Coelum  fudum. 

173c 

TAug 

4 

*5 

29  76 

32  28 

N. 

Sol  &  nube.s  alternatim. 

LDec 

23 

*5: 

50  30 

47  s») 

W. 

Coelum  fudum. 

Ut  yero  aqua;,  qua;  decidit,  Quantitates  conferri  poffent  cum 
Quantitatibus  iis,  qua;  in  Regia;  Scientiarum  Academia;  Commenta¬ 
riis  regeruntur  ;  Menfuras  Anglicas  in  Gallicas  tranftuli,  illas  ad  Re¬ 
gium  Rarifienfem  Pedem  (in  Pollices  atque  Lineas  divifumj  refe¬ 
rendo.  Ac  fummas  ad  Annum  quemlibet  Novo  Stilo  computatum 
confeci,  ut  in  fubjeda  Tabella  videre  eft. 


Anni 

Stilo  Novo. 

Pol.  Ped 
Parif. 

Lin. 

1725 

28 

li 

1726 

23 

2i 

1727 

42 

1 1 

1728 

49 

9T 

1729 

34 

If 

1730 

32 

il; 

Summa.  [  210 
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Quare,  fi  Pol.  210.  &  Lin.  34.  dividantpr  in  annos  fe^  5  Menfura 
IVledia  Quantitatis  aquae,  quae  deeidit,  conveniens  fingulis  anriis 
prodit  Pol.  35.  Lin.  Menfura  autem  Media  aquae  quae  cadit 
Lutetiae  Parifiorum  fuc  habetur  in  Academiae  Commentariis  Ann. 
1711,  1714?  ^715»  ^  alibi  J  Media,  pro  unius  Anni  curriculo  Pol¬ 
licum  19  effe  computatur.  Quampbrem  Patavina  Media  Menfu¬ 
ra  Mediam  Parifienfem  cxcedit  Pollicibus  16.  Lin.  Aut,  fi  aflu- 
mamus  pro  Media  Menfura  Parifienfi  Pol.  18.  Lin.  8.  f  quemad¬ 
modum  ex  obfervationibus  triennio  habitis  colligitur  in  Commen¬ 
tariis  Ann.  1719)  erit  differentia  Pol.  16.  Lin.  4j^.  Itaque  plane 
liquet  aqus  copiam  hic  decidere  multo  majorem,  quam  Lutetiae 
Parifiorum. 

Prjeftat  etiam  animadvertere,  a  Meridie  Diei  23.  f  S  T.  Vet.) 
Augufti  Anni  1727.  (  vento  boreali  )  ad  Meridiem  fequentis  diei, 
nimirum  intra  horas  24,  decidiffe  pluvijE  Pol.  3.  Lin.  i.  hoc  eft  Lin. 
361.  Quie  fane  pluviae  copia  multo  major  repetitur  ea,  quae  intra 
horas  24.  unquam  decidat  Lutetia  Parifiorum  :  ut  ex  Commenta¬ 
riis  Regi^  Scientiarum  Academite  colligere  eft. 

Si  maxima  Barometri  Altitudo  Die  20  Dec.  1730.  hic  obferva- 
ta,  redigatur  ad  Gallicam  Menfuram,  comperietur  efle  Pollicum  28. 
Lin.  6.  minima  vero  Barometri  Altitudo,  qu^  pertinuit  ad  Diem 
8  Dec.  1725,  invenietur  Pollicum  26.  Lin.  p  r.  Quainobrem  Mer- 
curij  in  Barometro  differentia  inter  Maximam  Altitudinem,  Mini- 
mamque  colligetur  Pollicum  i.  Lin.  8i. 

Affumto  itidem  fexenio  Obfervationum,  quas  in  Regio  Obferva- 
torio  habuit  Lutetiae  Parifiorum  Philippus  Hirius  (nimirum  ab 
Anno  1699  ad  annum  1705)  inveni  Maximam  Barometri  Altitu¬ 
dinem  extitiffe  Die  10  Dee.  1704.  Ppl.  28.  Lin.  4i  Minimarn  ve¬ 
ro  Die  20  Dec.  1703.  Pol.  26.  Lin.  5:  atque  ideo  Mercurij  in 
Barometro  differentiam  inter  Maximam  Altitudinern  Minimamque 
fuiffe  Pol.  I.  Lin.  ii6.  Differentia  itaque  inter  Maximarp  ^tque  Mi¬ 
nimam  M.ercurij  in  Barometro  Altitudinem  (  attentis  obfervatipnibus 
quas  propofuimus )  Lutetiae  Parifiorum  inventa  fuit  major,  quam 
Patavij  Lin.  2^.^  Et  quidem  jamdudum  nonnulli  fuere,  qui  oofer- 
yarent,  illiufmodi  differentias  eo  minores  reperiri,  quo  magis  loca, 
in  quibus  Obfervationes  inftituuntur,  funt  ^Equatori  circulo  vicina. 

^  Reliquum  nunc  eft  ut  ad  aliud  Obfervationum  genus  in  Invita¬ 
tione  indicatum,  hoc  eft  ad  Obfervationes  Declinationum  Magne¬ 
tica  Acus,  gradum  faciam  :  ab  hac  tamen  parte  me  paucis  expedi¬ 
am.  Notum  hoc  tempore  eft,  atque  inter  hujufcemodi  rerum  Pe¬ 
ritos  pervulgatum,  variis  unius  ejufdemque  Diei  horis  exiguas  non¬ 
nullas  mutationes  in  Acus  Magnetic^  Declinatione  ita  contingere, 
ut  fingulis  integris  Diebus  eadem  omnino  conftantiffima  Dedina- 
tiq  non  obfervetur  ;  fed  paucis  varietur  aliquando  Gradus  fexagefi- 
mis  :  prmterea  vero  compertum  eft,  npn  ab  omnibus  Acubus  (prto- 
fertim  ad  vaiios  Magnetes  affridlisj  eandem  prorfus  penitufque  ex- 

*  -  •  hiberi 
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hiberi  f>ecHnaitionerti,  fed  alicjuot  f pauciflimarum  tamen  cum  ab  ex¬ 
cellentibus  Artificibus  Acus  funt  elaboratas )  fexagefimarum  differen¬ 
tias  aliquando  comparere.  Variationes  itaque  perexiguas  ab  hifcc 
caufis  facile  promanantes,  fi  excipias,  totis  hifce  fex  folidis  annis, 
Magnetis  Declinationem  verfus  Occafum  Graduum  tredecim  obfer- 
vavi.  Pyxis  Magnetica,-  qua  pr^fertim  utor,  &  cujus  (ut  ita  dicam) 
fidei  plurimum  tribuo,  eft  Opus  Bernardi  Facini  fcientis  Artificis, 
maxime  harum  rerum  periti,  maximeque  induftrij  :  cujus  Pyxidis 
Acus  longa  eff:  Pollices  fex,  granorum  triginta  duorum  pondo.  Hoc 
unum  adjiciam,  me  fufpicari  fneque  enim  de  tam  exigua  mutatione 
quid  piam  fecure  affirmandum  eft)  Declinationem  Acus  intra  illud 
tempus,  decreviffe  decem  fexagefimis  potius,  quam  creviffe. 

t 

P  A  R  T  1.  Containing  Meteorological  Obse  rvat  ions  made  at 
Coventry,  7  New- England,!  . 

Upminjler,  j  7  /•  Uptninjler,  j  7  5>  7 

A  ’TABLE  Jhewing  the  Height  of  the  Mercury  in  the  Barometer^  the 
Coa^i  and  Strength  of  the  Winds^  and  the  If^eather^  on  the  firft  Day  of 
eight  Months  in  the  Tears  1707  and  ijoh  Ohferved  at  Coventry  in 
Warwicklhire  hy  Mr  H.  Beighton,  F.  R.  S,  and  at  Upminfter  in 
Eftex,  by  W,  Derham,  F.  R,  S, 
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Month. 

C  0  V 

Barom. 

ENT  RY. 

Winds.  [Weather. 

Up  M  INSTES 

Baroni.  [Winds.  '  Clouds. 

.  9 

Weather. 

0  g 

sr  2. 

3 

Q 

•  r 

i 

.  1 

I 

«  * 

July. 

29.  * 

25 

4 

8  ^ 
SW  5 

2 

Cloudy 
with  Sun 
fhine. 

29-  39 
36 
52 

W7 

s  w 

SWbW 

Showers 

and 

Stormy. 

Aug. 

W  ^ 
NW* 

I 

Fair 

Sunfhine  ■ 
Day. 

5^ 

’^S° 

Fair  and 
fome 

Clouds. 

Sept. 

G 

8 

4 

Rain. 

High 

Winds. 

33 

29 

3«*? 

Sb  w^ 

WbSS 

SS  W' 

Storms 

with 

Showers. 

Odlob. 

05 

O'; 

s  w  ? 

Much 

Rain. 

^3 

H 

14 

7 

Stormy 

Day. 

Nov. 

«5 

85 

W  " 

w^ 

Cloudy. 

81 
84 

82 

NWbWi 

Cloudy. 

Decern. 

05 

s  w^ 

Rain. 

Warm. 

21 

•  ' » 

'  •  ■»' 

Jan. 

05 

'Tempe¬ 
rate  and 
Mifty. 

01 

06 

NNE^ 

.  1 

-Cloudy 

dark 

Dav. 

Febr. 

65 

N  * 

Clear. 

Cold  with 

S  now. 

S  2 

62 

59 

52 

NNE^ 

3 

Froitr  and 

Snow  w^*^ 

Fair. 
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A  TABLE  Jhewing  the  Coafting  and  Strength  of  the  Winds  and  the  Weal 
ther  ever^  firfi  Da^  of  the  Month  in  the  Tear  1715,  and  the  ^antit'j 
of  Rain  in  that  Months  ohferved  at  Harvard^College  in  Cambridge 
in  New- England,  by  Mr  Tho,  Robie;  and  the  Height  of  the  MtrcuvY 
in  the  Barometer^  the  Coajling  and  Strength  of  the  Winds  and  Clouds^ 
the  Weather  and  Rain  at  the  fame  Time  at  Upminfter,  by  W.  Der- 
ham,  D.  D.  F.  R.  S, 
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Month.  Winds 

D-Co  I 

Rain. 

.lege.  I 
Weather. 

Barom 

U 

Winds. 

P  M  I  NS 

Clouds 

TER. 

Rain.  jWeather. 

Ik 

• 

/ 

r-  r 
^  9 

rt 

• 

' 

Jan. 

WN  W 
W  b  N 
S 

5-  17 

» 

30.  1 1 
10 

14 

NE  3 
2 

4-  31 

Hard 

Froft  and 
Cloudy. 

Febr. 

S  W  3 

w  ° 

1 2.  92 

Hazy. 

Snow. 

Cloudy. 

^9-  75 

30.  10 

wsw 

10 

3-  7 

Stormy. 

Cloudy, 

Milling. 

Rain. 

March, 

w  ^ 

S  W' 
SWbWi 

5.  Ixj 

Hazy. 

Cloudy. 

29.  40 

4^ 

4c 

ENE  < 

A 

12.  53 

April. 

NWbWf 

12.  71 

Snow. 

65 

60 

46 

SbW  ' 
E  3 

S.  ‘ 

13.  19 

Fair  with 
Cloudy. 

May. 

Calm. 

E  3 
E-^ 

13.  14 

Froft. 

Serene. 

32 

39 

30 

SbE 
SW  2 

4.  66 

Rain. 

Fairer. 

June. 

SW  2 
WNWc 

s  w^. 

13.  63 

• 

69 

69 

72 

NNW° 
NW  2 

S  W. 

16.  34 

Fair  with 
Cloudy. 

July. 

Auguft. 

Sept. 

> 

t 

NWbW-: 

(4.  42 

Showery. 

651  w^- 
71N  W  ' 
771 

- 

20.  00 

20.  49 

9.  17 

Cloudy. 
Thunder 
md  Rain. 

Fog. 

■iain. 

Fairer. 

NW° 

9.  64 

Serene 

and 

PIcafant. 

30 

28 

28 

N  W 

s  w. 

NE^ 

E» 

0 

Sept. 

and 

Fair. 

55 

ssw** 

"1  • 

hair.  . 

^ain. 

Oftob. 

Nov. 

pec- 

oaob. 
30.  78 

75 

72 

50 

wsw° 

1 

14.  08 

doarFroft. 

^air. 

^ain. 

W° 
N  W* 

7.  24 

Fair  with 
Cloudy. 

l\ 

38 

SW  ° 
WbN  ' 

8.  53 

Rain. 

Cloudy. 

W  3 
WNW^ 

5-  83 

Fair  and 
Cold. 

2-  55 
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T ABLE  of  the  like  Ohfervations  in  the  Tear  1716,  aiAhofeinihe 
preceeding  Table^  except  the  Rain  in  New-England  which  Mr  Robie 
omitted. 
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Weather. 
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Rain. 
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59 
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85 
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S. 

S. 
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94 

98 
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0 
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92 
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1 
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88 

88 
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r 
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• 

A\ 
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1.  1  obfervc 
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REMARKS 
on  the  forego¬ 
ing  E ABIES. 

'In  that  for 
the  Tear  1707 


Meteorological  diaries. 

I.  I  obfefve  there  is  a  great  Agreement  between  the  Barometers  at- 
Coventry  and  Upminfter^  in  their  Rifing  and  Falling  near  the  fame  Time, 
at  lead  not  many  Hours  before  or  after  one  another,  and  for  the  moft 
Part  in  the  fame  Proportion.  Alfo  when  one  is  Stationar’j.,  the  other  is 
fo  too,  efpecially  if  of  any  Continuance  :  But  at  Coventry  the  Mercury 
is  lower  than  at  Upniinfter  about  a  tenth  of  an  Inch,  the  Situation  at 
Coventry  being,  I  fuppofe,  higher  than  that  df  Upminjier  about  82 
P'eet,  according  to  my  Experiments  in  Philof.  Tfanf,  N®.  236. 

II.  I  obferve  alfo  a  greater  Conformity  between  the  Winds,  than 
(confidering  the  Caufes  of  their  perpetual  Change)  would  be  imagined. 
For  although,  they  may  vary  a  .Point  or  two,  yet  generally  through 
all  the  eight  Months,  they  tended  nearly  towards  the  fame  Point 
of  the  Compafs,  and  changed  in  one  Place  as  they  did  in  the  other ; 
efpecially  when  they  blew  ftrongly,  or  were  of  fome  Continuance.  I 
have  obferved,  that  a  Storm  in  one  Place  is  fo  in  the  other;  of  which 
the  Diaries  at  large  give  many  Examples ;  and  in  this  Table  of  1707, 
in  the  Months  of and  OEloher,  where  Mr  Beighton  hath  noted 
the  Wind’s  Strength  to  be  three  arid  four,  it  is  about  the  fa'me  Strength 
with  mine  of  five,  fix,  feven  and  eight,  I  taking  in  more  Degrees  of 
^the  Strength  of  the  Winds  than  he. 

III.  I  obferve  alfo,  that  the  Weather  in  each  Place  is  for  the  moft 
Part  nearly  the  fame. 

IV.  I  have  often  obferved,  that  the  Falling  of  the  Quickfflver  in 
dark  and  cloudy  Weather  betokerieth  Rain  ;  but  the  Rain  is  always 
preceeded  with  Pair  Weather:  And  When  the  Fair  comes,  the  Foul 
is  not  far  off.  And  tfiis  chiefly  happens,  when  the  Wind  is  in  any  of 
the  E^erly  Points. 

V.  In  January  1707,  many  were  troubled  with  cuticular  Eruptions, 
which  itched  much.  After  this  the  Meades  were  epimedical  ’till  the 
latter  end  of  itoy.' 

VI.  The  Beginning  of  this  Year  being  very  dry,  and  often  the 
Weather  cold  fas  appears  by  my  Tables  at  large^  Hay  Was  fcaree, 
and  became  very  dear. 

VII. -  July  8,  commonly  called  the  Hot-Ihurfday was  the  hotteft 
Day  that  Hack  happened  fince  I  began  my  Meteorological  Obferva- 
tions.  A  youhg  Man  working  in  Harveft  harder  than  ordinary,  was 
overcome  with  the  Hear,  and  died :  And  divers  Horfes  on  the  Road 
that  Day,  dropped  down,  and  died  alfo. 

VIII.  In  November  2ind  the  Air  being  moift,  and  frequent¬ 

ly  cold.  Coughs  were  epidemical  with  us. 

IX.  I  hope  I  fhall  be  excufed  if  I  go  out  of  the  Bounds  of  this 
Table,  and  obferve  that  the  unfeafonable  Frofts  in  j^pril  1708  (parti¬ 
cularly  April  25th  and  26ih)  blafted  the  tender  young  l^eaves  and 
Catkins  of  the  Oak,  Wallnut-Tree,  fffr.  which  I  take  to  be  the 
Reafon'that  few  Acorns  and  Wallnuts  were  that  Year.  From  whence 

it 
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Jt  is  a  juft  Conclufion,  That  the  Catkins  arc  of  greateft  uie  to  the  ^  .y  ^ 
Fertility  of  fuch  Trees  that  bear  them  ;  but  whether  as  a  Male-Sperm  tothTpertiL 
I  ihall.npt  determine.  of  Trees*  ^ 

X.  This  Month  of  April  alfo  Horfes  were  every  where  feized  with* 
dangerous  Coughs ;  of  which  many  died  in  London^  and  other  Places; 
efpecially  fuch  as  laboured  on  the  Roads.  I  have  great  Reafon  to 
think  thefe  Colds  were  catching,  becaufe  my  Horfes  that  went  well 
to  London,,  returned  with  great  and  fudden  Colds. 

XL  June  1 1  falthough  it  was  the  Day  of  the  Summer  Solftice)  was 
enfued  with  a  very  cold  Night,  my  Thermometer  defeending*  nearly 
to  the  Point  of  an  Hoar-Froft, 

The  late  ingenious  Mr  RoUe,,  at  my  Requeft,  was  pleafed  to  make,  REMARKS' 
m  NeW‘ England^  Meteorological  Ohfervations^  Morning,  Noon,  and  -^^ 

Night,  to  correfpond  with  mine  at  the  fame  Time  at  Upminjler.  BLESofiji^ 

Thefe  Obfervations  he  made  in  17x5  Cfr.  to  the  End  of  1722,.'^^'^ 
and  ordered  them  to  be  fent  to  our  Royal  Society  \  and  accordingly 
I  received  them,  not  long  fince,  from  his  ingenious  Succeffor  at  Har^ 
vard~College^  Mr  If.  Greenwood^  and  now  prefent  them,  with  my  own,, 
to  the  Society. 

But  by  reafon  they  are  too  long  to  be  read  at  the5^r;V/y*sMeetingsj,. 
or  to  be  inferted  in  the  LranfaPiions^  I  have  therefore  made  the  fore¬ 
going  Extrad:  from  them,  together  with  fome  Obfervations  of  my^ 
own,  which  tally  with  them. 

But  I  am  forty  that  Mr  Robie's  Obfervations  want  thofe  of  the  Ba¬ 
rometer  and  Thermometer:  Neither  of  which  Inftruments  was  to  be* 
gotten  in  New- England.  Could  we  have  had  thofe  Obfervations,, 
they  would  have  been  of  great  ufe  in  feveral  Phenomena  of  thofe  di^ 
ftant  Places,  which  now  I  can  only  guefs  at :  And, 

1.  I  guefs,  that  notwithffanding  Harvard-College  is  ten  Degrees - 
more  South  than  Upminfter  (it  being,  as  Mr  Rohie  fays,  in  Lat.  42 
Deg.  25/  Norths  and  Longitude  from  London  4^^  44/  as  corrected  by  the 
heft  Obfervations,  that  I  fay)  they  have  as  cold,  if  not  colder  Seafons 
than  we  have.  here. 


IJ.  Although  the  ordinary  Agreemeat  or  Difagreement  of  the 
Winds,  deferves  no  Remark,  yet  it  may  deferve  Obfervation,  That' 
when  the  Winds  have  continued  long  in  one  Point,  they. have  nearly 
agreed  in  both  Places,  and  efpecially  when  they  have  been  high,, 
and  ftrong  for  fome  time.  In  which  Cafe  Lhave  obferved,  that  there 
have  been  fome  Days  Difference  in  the  coming  of  thofe  Winds,  as  if 
they  were  fo  many  Days  in  their  Paffage  from  Place  to  Place. 

And  this  Agreement  of  the  Winefs,  together  with  that  of  the 
Afcent  and  Defcent  of  the  Quickfilver  before-mentioned,  divers ' 
curious  Obfervers  have  taken  Notice  of,  as  well  as  my  felf,  between 
diftant  Places,  though  not  fo  far  as Zurich,  Paris,, 
Lancajbire  and  Upminfter',  as  may  be  feen  in  the  Philof,  LranfaPf.  par¬ 
ticularly  Numb.  208,  286,  297,  and  321. 
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IIL  I  obferve,  that  they  have  in  Nm^England many  mottParheli}^ 
Halo\  Lunar  Rainbows^  and  fuch  like  Appearances :  Alfo  more 
Earthquakes  ^unujual  Meteors^  thunder  and  LigbUningi  than  we  have. 

IV.  The  in  1715  ("which  was  the  only  Year  in  which  Mr  Ro* 
hie  obferved  itj  in  the  different  MonthSi  amounted  to  different  Quan¬ 
tities  j  but  in  the  whole  Year»  it  was  nearly  the  fame  as  at  Upmi^er\ 
that  at  Harvard’ College  being  130,64  ibi  that  at  Upminfter  128,92  Ife, 
But  confidcring  that  Mr  Robie's  tunnel  that  received  his  Rain,  was 
but  II  i  Inches  in  Diameter,  and  mine  exa(flly  12,  therefore  the 
Proportion  of  the  New-England  Rain  may  be  accounted  fomewhat  the 
greater. 

V.  I  obferved  at  Upminfter^  that  in  January  the  Contagion  which 
was  very  fatal  among  the  Black  Cattle  about  London  the  latter  End  of 
the  laft  Year,  came  amongft  us,  and  deftroyed  many. 

In  March  many  were  afflided  with  Head-aches ;  and  the  Small-Pox 
was  epidemical:  And  the  Earth  being  very  dry,  the  Ponds  empty, 
and  the  Springs  low,  in  that  and  the  next  Month  there  fell  good 
Store  of  feafonable  Rain,  as  the  Table  for  that  Year  fhews,  but  not 
fufficient  to  fill  the  Ponds.  But  in  June^  July  and  Auguft^  more  Rain 
fell  than  was  welcome;  which  filled  the  Ponds,  but  hurt  the  Hay, 
and  Corn,  and  made  the  Ways  as  dirty  as  in  Winter. 

In  the  Summer  this  Year  I  had  many  Confirmations  of  fome  former 
Obfervations  in  my  Phyftco-theology  Lib,  I.  Ch,  3.  viz,  that  a  cold 
Summer  is  commonly  a  wet  one.  Which  this  Summer  was,  the  Spirits 
in  the  Thermometer  being  often  low,  particularly  near  the  Point  of 
Hoar-Frofi  on  Augufl  12. 

In  January,  the  following  Year  1716,  the  River  of  thames  was 
frozen  for  feveral  Miles,  and  particularly  fo  intenfely  at  London,  that 
whole  Streets  of  Booths  were  eredled  on  the  Ice,  Oxen  roafted. 
Coaches  driven,  and  many  Diverfions,  exercifed  above  Bridge. 
And  fo  ftrong  was  the  Ice  below  Bridge,  as  to  allow  People  to  walk 
and  fkate  at  their  Pleafure  thereon.  But  yet  the  Spirits  in  the  Ther¬ 
mometer  defcended  not  all  the  while  near  fo  low,  as  on  December  20. 
1708.  ^ 

In  Scotland  alfo  (which  in  170I  felt  but  little  of  that  Year’s  fevere 
Froft)  the  Ice  was  ftrong  enough  to  bear  the  Horfe  and  Foot  of  the 
Armies. 

And  beyond  Sea  they  fuffered  much;  particularly  in  Spain,  much 
Mifchief  was  done  by  the  wild  Beafts,  which  were  forced  by  the  Froft 
out  of  the  Woods. 

Among  Birds  I  find  the  Goldfinches  to  have  fuffered  much,  having 
fcarce  fecn  one  of  them  all  the  following  Part  of  the  Year ;  they 

being  killed  by  the  hard  Weather,  or  driven  to  feek  Food  in  other 
Parts. 

the - Day  of - ,  the  Wind  was  fo  violent,  that 

the  thames  was  emptied  from  London-  Bridge  as  far  as  — . ,  fo 

chat  only  a  fmall  Rivulet  of  Water,  no  bigger  than  a  Brook  of  10 

or 
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or  12  Foot  over,  remained;  infomuch^  that  People  walked  on  the 
Bottom,  and  found  Treafure  there. 

In  November  and  December  PJeurifies  were  frequent,  and  mortal  in 
our  Parts  of  EJfex,  The  Weather  was  mild,  open,  dark,  and  damp 
for  the  moft  Part,  with  now  and- then  a  cold  Day  or  two. 

On  Februar'j  12,  1716,  he  notes  an  Earthquake  to  have  been  Farther 
Salem  Village  ;  and  on  Oeiob,  2 1  following  the  Daj  was  fo  darky  that  fnarh  from 
People  were  forced  to  light  Candles  to  eat  their  Dinners  by.  Which  could 

not  be  from  an  Eciipfe,  the  Solar  Eclipfe  being  the  4th  of  that 
Month. 

On  Feb,  13,  1717,  he  obferved  an  Immerfion  of  the  firfl:  Sa- 
tellitC'of  fupitery  at  lo*^  48^  and  on  Feb,  8.  I  obferved  an 

Emerfion  at  8^  7^  30^^  >  according  to  which  the  Difference  longi¬ 
tude  between  Harvard- College  and  Upminfter  is  4^  45  ^  and  Mr.  Rohie 

fays,  that  it  is  4^  44'  from  Londony  by  the  lateft  and  beft  Ob- 
fervations. 

Sept.  23,  ijijy  Nir.  Robie  obferved  the  Solar  Eclipfe. 

The  Beginning  at  12*^  23^ 

The  Middle  at  47  or  thereabout. 

The  End  at  3I'  5/  p,M, 

About  9  Digits  were  eclipfed. 

OEiob.  5,  following  he  obferved  Southing  of  the  Moon,  at  9^  32^ 

p,  Ed, 

On  Feb,  25,  I7i5,  Mr.  Robie  faw  the  Moon  cover  Aldebaran  at 
about  9^  18I  p,  M,  and  the  Star  to  emerge  at  lo'^  20^  p, 
then  by  his  Meridian  Inftrument  (fuch  as  I  have  defcribed  in  Phi- 
lof.  Tranf.  Numb. ‘291  )  being  2^  too  flow,  fo  that  2^  are  to  be 
added  to  the  Time  mentioned.  -  > 

March  10,  ijiiy  Mr  Robie  obferved  an  Emerfion  of  the  firfl  Cir- 
cumjovial  at  10 45'  35/'. 

Sept.  24,  1718,  Mr  obferved  the  Moon  to  South  at  9^38^, 
or  thereabout :  On  the  25th  at  10^  22'  32'^  p,  M.  On  the  26th  at 
11^  26^  p,  M. 

Decemb,  5,  a  great  fiery  Meteor  was  feen  in  the  Morning  about 
Break  of  Day.  And  on  the  9th,  about  half  an  Hour  after  Ten, 
in  the  SS  W,  he  faw  another  which  made  a  Light  like  the  Moon. 

Dec,  19,  the  Moon  fouthed  at  6^  45'  45'/  p,  M.  On  the  20th 
at  7^  30^  On  the  23d  at  9^  54^  5''.  ■  On  the  25th  at  i  47!^ 

S3  •  '  ■' 

On  Jan.  13,  1719,  the  firfl  Cir cumjovial  immerged  at  10^  35^/).  M.  ’ 

Jan.  17,  Tht  Moon  foutheddX  5^52^  ilf.  On  the  i9thaC7^33^ 
i".  On  the  22d  at  ro’^  21I  40''  p.  M. 

Feb,  16,  Moon  fouthed  at  6^  15^  On  the  19th  at  8^  59^ 

40":  On  the  2ift  at  10^  54'  3o"/>.  M. 

On  Dec.  ii,  1719»  ^  very  unufual  was  feen  in  the  Evening 

On  Jan.  8,  lyif,  Mr  Robie  fays  there  was  an  Earthquake, 
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On  iVbv,  24,  1720,  Mr  Robie  obferved  a  Streaming  from  the  Nor¬ 
thern  Horizon ;  as  I  did  on  JVbv.  22,  before. 

On  Dec.  10,  1720,  about  8^  M.  Mr  Rohie  firft  faw  the  Light 
that  ftrikes  up  toward  the  Pleiades ;  and  on  Jan.  6,  following,  he 
found  it  was  increafed,  and  almoft  reached  to  the  Pleiades.  And 
Dec.  7,  1721,  he  obferved  the  fame  ;  and  on  the  25th  he  hath 
given  this  Figure  of  it :  bo  is  the  Part  next  the  Horizon ;  V  the 
Point  toward  the  Pleiades. 

This  Glade  of  Light  is  the  fame  that  Dr  Children  mentions  in 
his  Briton.  Bacon,  under  the  Name  of  Semita  luminofa\  and  which 
I  faw,  and  gave  a  Figure  of  in  Philof  Tranf.  Numb.  305* 

About  Two  in  the  Morning  Mr  Rohie  viewed  the  Moon  with 
his  eight  Foot  Telcfcope,  and  fhe  was  untouched. 

Time  Corred:, 

H.  '  ff 

2  10  00 

2  12  00 

2  18  10 

2  31  40 

2  34  20 

2  47  10 

2  49  05 

2  50  30 

2  53  40 

2  54  10 

3  05  40 

3  30 


A  thin  Penumbra, 

Shadow  is  plainly  entered.. 

Palus  Mareotis  covered. 

Mons  Porph'jritis  touched. 

-  -  -  covered. 

Moon  eclipfed  about  fix  Digits* 
Bejbicus  juft  touched. 

— -  -  covered  wholly* 

B'jzantiutn  touched. 

- covered. 

Palus  Mceotis  touched. 

Moon  wholly  covered. 


There  remained  a  Light  on  the  Weftern  Side  of  the  Moon  for 
fome  Time. 

About  3  ^  50^  in  the  Morning  the  Moon  was  wholly  hid  by 
the  Haze,  and  coming  on  of  Day-Light,  that  nothing  could  be 
feen  of  her  ;  although  from  the  Immerfion  ’till  now  ftie  was  vi¬ 
able. 


The  Ohferva- 

H. 

f 

n 

tiens  Mr  Robie 
piade  on  the 

7  . 

27 

00 

Solar  Eclipfe, 
Nov.  27, 

1722,  were  as 
fellows. 

8 

30 

00 

S 

55 

15 

He  faw  the  Sun  rife  eclipfed  about  four  Digits  on 
his  fupreme  Vertex  j  to  the  S  W  the  greateft  Part 
of  the  Shade  lay. 

Then  we  could  obfervc  no  more  ’till 
The  Sun  began  to  appear,  and  fix  Digits,  or  there¬ 
abouts,  were  eclipfed. 

The  Sun  was  eclipfed  4^  neareft ;  and  then  the 
Sun’s  Diameter  was  to  the  Moon’s,  as  looo  to 

972. 


9  00  15 
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9  oo  15  Were  hid  4 i  nearly;  and  the  Sun’s  Diameter  was  to 

the  Moon's  as  1000  to  975. 

9  19  45  A  little  Spot  on  the  Sun  emerged. 

9  25  45  I  faw  the  Moon  go  off  the  Sun,  and  Mr  Danforth  at 

the  fame  Time :  And  Mr  Appleton  at 

9  25  20 

XLI.  It  being  the  Opinion  of  divers  (killful  Naturalifts  (particular-  ofthe  Me- 
ly  Mr  Fr.  Willughhy  and  Mr  Ra'j)  that  the  Ignes  Fatui  are  only  the  tcor  called  the 
Shining  of  a  great  Number  of  the  Male-Gloworms  in  England,  or  of 
the  Pyraujlce  in  Italy,  flying  together,  I  was  minded  to  confulc  '^^aHons^^ade 
curious  and  ingenious  Friend,  Sir  I'ho,  Dereham,  about  the  Pheenome-  England* 
non,  being  informed,  that  thofe  Ignes  Fatui  are  common  in  all  the  by  the  Rep. 
Italian  Parts.  But  of  the  Pyraujice,  or  Fire-flies,  he  faith.  He  never  Der- 
ohferved  any  fuch  EffeHs,  although  there  is  an  immenfe  Number  of  them  in 
June  and  July.  He  faith  moreover,  that  thefe  Pyrauflee  are  called  Italy,  com- 

Lucciole,  i.  e.  Small  Lights,  and  that  they  are  not  tht  Farf alls  (2^%  municated  h;f 

Mr  Ray  thought)  which  are  Butter-flies,  5/rTho. 

But  I  have  good  reafon  to  think,  that  lnfe<5ts  are  not  concerned  in  ^ 

the  Ignes  Fatui,  from  the  following  Obfervations ;  the  Flrfl:  of  which  41I. 

1  made  my  felf,  and  the  others  I  received  from  Italy,  by  the  Favour  pag.  204. 
of  Sir  Fho,  Dereham, 

My  own  Obfervation  I  made  at  a  Place  that  lay  in  a  Valley  be- 
tv/een  Rocky  Hills,  which  Ifufpeft  might  contain  Minerals,  in  fome 
boggy  Ground  near  the  Bottom  of  thofe  Hills.  Where,  feeing  one 
in  a  calm,  dark  Night,  with  gentle  Approaches  I  got  up  by  Degrees 
within  two  or  three  Yards  of  it,  and  viewed  it  with  all  the  Care  I 
polTibly  could.  I  found  it  frilking  about  a  dead  Thiftle  growing  in 
the  Field,  until  a  fmall  Motion  of  the  Air  (even  fuch  as  was  caufed 
only  by  the  Approximation  of  my  felf)  made  it  Ikip  to  another  Place, 
and  thence  to  another,  and  another. 

It  is  now  about  fifty-five  Years  fince  I  faw  this  Phaenomenon,  but 
1  have  as  frefli  and  perfe61:  an  Idea  of  it,  as  if  it  was  but  of  a  few 
Days.  And  as  I  took  it  then,  fo  I  am  of  the  fame  Opinion  now, 
that  it  was  a  flred  Vapour, 

The  Male-Gloworrns  I  know  emit  their  Ihining  Light,  as  they  fly; 
by  which  Means  they  difeover  and  woo  the  Females :  but  I  never 
obferved  them  to  fly  together  in  fo  great  Numbers,  as  to  make  a 
Light  equal  to  an  Ignis  Fatuus,  And  I  was  fo  near,  that  had  it  been 
the  Shining  of  Gloworms,  I  mufl:  have  feen  it  in  little  diftindb  Spots  of 
Light ;  but  it  was  one  continuous  Body  of  Light. 

Having  thus  related  my  own  Obfervations  of  the  Ignes  Fatui,  I 
lhall  next  give  an  Account  of  the  Obfervations  which  Sir  I’ho,  Dere- 
ham  procured  for  me  in  Italy,  in  the  following  Letter  of  Dr  Giacomo 
Bartholomeo  Beccari,  F.  R.  S.  to  Sir  I^ho,  Dereham,  F.  R.  S,  dated  aC 
Bologna,  OH  oh,  23 ,  1728. 
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IT  is  purely  in  Obedience  to  your  Commands,  by  Dr  Eujlachio  Man^ 
frediy  I  fend  you  the  following  Obfervations  on  the  Ignes 
What  I  am  now  going  to  offer  to  you  concerning  thefc  fiery  Appear* 
ances,  is  the  Refult  of  feveral  Converfations  L  had  upon  this  Subjcdfc 
with  feveral  experienced  Travellers,  Men  of  Learning  and  Reputa¬ 
tion,  whofe  Sincerity  I  had  no  Reafon  to.  miftruft.  For  my  own 
farther  Satisfadion,  ever  fince  I  received  your  Commands,  I  have 
made  it  my  Bufinefs  to  fpeak  with  as  many  as  I  could  light  of,  with, 
fuch  as  travelled  much  in  the  Mountains,  and  with  others  thatobferv- 
ed  them  in  Plains,  on  Furpofe  to  fee  whether  or  no  the  Difference 
of  the  Place  made  any  fenfible  Difference  in  the  Appearance.  I  find 
upon  the  Whole,  that  they  are  pretty  common  in  all  the  Territory  of 
Bologna,  To  begin  with  the  Plains,  they  are  very  frequently  obfer- 
ved  there ;  the  Country  People  call  them  Cularfi^^  perhaps  from  fome 
fancied  Similitude  to  thofe  Birds,,  and  becaufe  they  look  upon  them 
as  Birds,  the  Belly  and  other  Parts  of  which  are  refplendent  like  our 
Ihining  Flies,.  They  are  mofl  frequent  in  watery  and  moraffy  Ground, 
and  there  are  fome  fuch  Places,  where  one  may  be  almoft  fure  of 
feeing  them  every.  Night,  if  it  be  dark.  In  the  Fields  near  the  Bridge 
Della  Calcaratay  in  a  Common  belonging  to  the  Parifh  of  S,  Maria  in 
donoy  I^orth  of  Bologna^  one  of  thefe  fiery  Appearances  is  very  often ^ 
obferved  to  move  a-crofs  the  Fields,  coming  from  another  Bridge, 
called  Della  Fojfa  quadra.  There  is  another  of  them  in  the  Fields  of 
B'agnara,  almoft  Eaft  of  Bologna^  which  fcarce  ever  fails  to  appear  in, 
dark  Nights,  particularly  when  it  rains,  or  fnows,  as  alfo  in  cold 
and  frofty  Weather.  Both  thefe,  I  mean  that  near  the  Bridge  of  Cat* 
carata,  and  that  in  the  Fields  of  Bagnara^  are  very  large  ;  and  I  am^ 
aftured,  that  fometimes  their  Light  is  equal  to  that  of  one  of  our  or¬ 
dinary  Faggots  or  Bundles  made  of  Branches  of  Vines,  and  that  it  is 
fcarce  ever  lefs  than  that  of  the  Links  which  our  Country  People 
make  of  Memp-ftalks,  and  which  they  light  themfelves  withal,  when 
they  travel  at  Night.  That  at  Bagnara  appeared,  not  long  fince,  to 
a  Gentleman  of  my  Acquaintance,  as  he  was  travelling  that  Way; 
it  kept  him  Company  for  a  Mile  or  better,  conftantly  moving  before 

him,  and  eafting  a  ftronger  Light  on  the  Road,  than  the  Link  he  had 
with  him. 

I  believe  there  may  be  many  more  in  other  Plains  as  large  as  thefe 
two,  though  at  prefent  I. have  not  been  able  to  get  certain  Information 
of  any  others.  LeFer  ones  there  appear  a  good  many,  fome  of  them 
giving  as  much  Light  as  a  lighted  Torch,  and  fome  there  are  no 
than  the  Flame  of  a  common  Candle.  Of  thefe,  I  have  been 
affured,  a  good  many  were  feen  in  the  Fields  Barifella.  All  of 
have  the  fame  Property  in  refembling  both  in  Colour  and  Light, 
a  Flame  ftrong  enough  to  reflet  a  Luftre  upon  Neighbouring  Ob- 


149 


Ignis  Fatuus. 

Jcdls  al!  round.  They  are  continually  in  Motion,  but  this  Motion  Is 
various  and  uncertain.  Sometimes  they  rife  up,  at  others  they  fink. 
Sometimes  they  difappear  of  a  fudden,  and  appear  again  in  an  Inftant 
in  fome  other  Place.  Commonly  they  keep  hovering  about  fix  Foot 
from  the  Ground.  As  they  differ  in  Largenefs,  fo  they  do  in  Figure, 
fpreading  fometimes  pretty  wide,  and  then  again  contrading  them- 
felves.  Sometimes  breaking  to  all  Appearance  into  two,  and  a  very 
little  while  after  meeting  again  into  one  Body,  fometimes  floating 
like  Waves,  and  letting  drop  fome  Parts  like  Sparks  out  of  a  Fire; 
I  have  been  affured,  that  there  is  no  dark  Night  all  the  Year  round, 
when  they  do  not  appear.  And  in  the  very  Middle  of  the  Winter,, 
when  the  Weather  is  very  cold,  and  the  Ground  covered  with  Snow, 
they  are  obferved  more  frequently  than-in  the  hotteft  Summer.  The 
Gentleman  who  obliged  me  with  an  Account  of  that  at  Bagnara^  told 
me,  that  if  I  had  a  Mind  to  fee  it  my  felf,,  I  might  be  fure  of  find¬ 
ing  it  if  I  went  thither  in  very  cold  Weather,,  and  in  a  fharp  Frofl: 
Nor  doth  either  Rain  or  Snow-  in  any  wife  prevent  or  hinder  their 
Appearance;  on  the  contrary,  they  are  more  frequently  obferv¬ 
ed,  and  call  a  ftronger  Light  in-  rainy  and  wet.  Weather.  This  lafl: 
Circumftance  indeed  hath  been  taken  Notice  of  by  fome  Writers, 
and  among  the  refl,  if  I  remember  right,  by  the  learned  Gajfendu, 
Neither  doth  the  Wind  much  hurt  them,  though  one  Ihould  think, 
that  if  it  was  a  burning  Subftance,  like  common  Fire,  it  fhould  either- 
be  diflipated  in  windy  Weather,  or.  extinguiflied  by  Rain;  But  fince 
they  do  not  receive  any  Damage  from  wet  Weather,  and  fince,  on 
the  other  Fland,  it  hath  never  been  obferved,  that  any  thing  was 
thereby  fet  on  Fire,  though  they  mufl:  needs  in  their  moving  to  and 
fro,  meet  with  a  good  many  combuftible  Subftances,  it  may  from, 
thence  be  very  reafonably  inferred,  that  they  have  fome  Refemblance 
to  that  Sort  of  Phofphorus  which  doth  indeed  flaine  in  the  dark,  but 
doth  not  burn  any  thing  as  common  Fire  doth.  Nor  is  there  any 
thing  extraordinary  in  this,  any  more*  than  in  other  fiery  ’  Appear¬ 
ances,  which  I  am  informed  are  likewife  pretty  common,  and  agree 
with  the  Ignes  Fatui^  in  having  only  the  Splendor  and  Appearance  of 
Fire,,  without  the  Quality  of  Burning,  but  differ  from  them  in  a  good' 
many,  other  Particulars.  Such  a  Phaenomenon  was  obferved  by  a 
noted  Clergyman  of  this  City,  one  Summer’s  Evening,  near  feme 
Country  Peoples  Houfes.  The  Flame  feemed  to  him  fo  ftrong;  that 
he  called  to  them  to  put  it  out,  for  fear  it  fhould  reach  a  Hay-loft, 
and  a  Heap  of  Hemp  that  lay  not  far  from  it;  but  when  he  came 
to  the  very  place  where  he  had  firfl:  feen  the  Flame,  he  perceived 
that  it  was  only  an  Appearance,  obferving  not  the  lead  Footftep  of 
Fire,  though  he  affured  me  there  lay  a  good  deal  of  combuftible 
Stuff  all  thereabouts,  which  would  have  eafily  took  Fire,  if  there  had 
been  any  thing  of  an  adtual  Flame  upon  the  Spot.  The  fame  Gen¬ 
tleman  told  me,  that  in  a  very  dry  Summer  (I  do  not  know  whether 
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the  fame  with  the  foregoing)  he  obferved,  in  the  Middle  of  fome 
other  Fields  of  his  own,  for  feveral  Evenings  together,  a  pretty  con- 
fiderable  Flame  on  the  Ground,  nearly  in  the  fame  Place,  and  that 
having  refolved  to  go  and  take  a  nearer  View  of  it  the  next  Even¬ 
ing,  it  did  not  appear  for  that  Time  j  that,  however,  he  went  to  the 
Place  were  he  had  before  feen  it,  and  fat  himfelf  down  on  the 
Ground,  but  could  not  obferve  the  leaft  Mark  of  any  Fire  or  Flame 
having  been  in  that  Spot,  nor  feel  any  Heat  in  the  Ground  any  more 
than  in  other  Places ;  only  he  faw  fome  flight  Flames  arifing  out  of 
the  Ground  hard  by,  which  difappeared  as  foon  as  they  came  into 
the  open  Air.  It  is  well  known  to  People  that  travel  on  Horfeback 
at  the  Beginning  of  the  Night,  in  the  Heat  of  the  Summer,  when 
they  traverfe  the  dry  Beds  of  Rivers,  and  break  with  their  Horfes 
Feet  thofe  fandy  Grounds  that  have  been  all  Day  long  ftrongly.  heat¬ 
ed  by  the  Sun,  there  rife  up  fome  bluilh  Flames,  which  very  often 
fright  the  Horfes.  This  Phaenomenon  is  moft  common  in  thofe 
Places  where  the  Water  hath  left  behind  a  kind  of  a  chalky  Sedi¬ 
ment,  or  fat  Earth,  which  drying,  afterwards  forms  a  thick  hard 
Cruft.  So  likewife  if  in  the  Heat  of  the  Summer  you  travel  in  dark 
Nights,  either  on  Horfeback,  or  on  Foot,  over  the  burnt-up  Ground 
of  fome  Fields,  you  fhall  fee  Flames  break  out  of  the  Ground  almoft 
at  every  Step.  All  thefe  Fires  and  Flames  have  indeed  the  Light 
and  Shining,  but  not  the  Burning  Quality  of  Fire,  whether  from  the 
extream  Smallnefs  and  Rarity  of  their  Parts,  as  fome  apprehend,  or 
for  fome  other  Reafon,  I  will  not  attempt  to  determine.  And  this 
is  the  only  thing  they  have  in  common  with  the  Ignes  Fatui^  ^  differing 
very  much  in  other  Refpedfs,  particularly  in  not  appearing  at  all 
Seafons  of  the  Year,  and  moft  frequently  in  the  Winter,  as  the  o- 
thers  do.  Thus  far,  what  I  could  learn  concerning  the  IVill  with  a 
Wifp^  as  it  hath  been  obferved  in  the  Plains.  As  to  the  Appear¬ 
ance  of  this  Phsenomenon  in  mountainous  Parts,  by  what  I  have 
hitherto  been  able  to  learn,  they  differ  in  nothing  elfe  but  in  Large- 
nefs-,  and  all  thofe  I  converfed  with,  that  faw  them  in  the  Moun¬ 
tains,  agree  in  that  they  never  obferved  any  larger  than  the  Flame  of 
an  ordinary  Candle.  Nor  do  thofe  that  live  in  the  Mountains  call 
them  Cularfiy  which  Name  is  perhaps  ufed  only  by  the  Country  Peo¬ 
ple  in  the  Plains  for  thofe  large  ones  above  defcribed.  I  will  make  it 
my  Bufinefs  to  enquire  a  little  farther  into  this  Matter,  if  perhaps  the 
large  ones  are  feen  in  the  Plains  only,  and  thofe  in  the  Mountains  arc 
always  fmall.  The  Difference  of  the  Air,  and  that  of  the  Soil  may, 
for  ought  I  know,  contribute  a  great  deal  towards  the  different  Size 
of  thefe  Appearances  ;  at  leaft  all  that  I  can  offer  material  at  prefent 
towards  folving  this  particular  Circumftance,  with  Regard  to  their 
Largenefs,  is,  that  thofe  Grounds,  where  we  obferve  the  largefl: 
Fires,  as  at  Bagnara^  are  what  they  here  call  Jlrong  Ground  (terreni 
being  a  hard  chalky  and  clayey  Soil,  which  will  harbour  the 
I  Water 
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Water  a  long  while,  and  is  afterwards,  in  hot  Weather,  very  apt 
to  break  into  large  Cracks  and  Fiffures*,  whereas  on  the  cpncrary, 
thofe  Soils  in  the  Mountains,  where  they  obferve  the  fmall  Fires, 
are  what  they  call  foft,  or  fweet  Ground  {terrem  dolci)  being  generally 
fandy,  and  of  a  more  loofe  Contexture,  which  do  not  keep  the  Water 
fo  long  as  the  others.  Of  that  Sort,  alfo  is  the  Soil  in  the  above- 
mentioned  Plains  of  Barifella,  where,  about  feven  or  eight  Years 
fince,  they  obferved  a  good  Number  of  the  fmalleft  Ignes  Fatui  in  the 
Fields,  within  the  Compafs  of  about  three  Miles.  One  'I  hing  I  will 
beg  Leave  to  add,  that  according  to  the  belt  Informations  I  have  hi¬ 
therto  been  able  to  procure,  thefe  Lights  are  great  Friends  to  Brooks^ 
and  Rivers,  being  frequently  obferved  along  the  Banks  of  them, 
perhaps  becaufe  the  Air  carries  them  thither  more  eafily  than  any 
where  elfe.  In  all  other  Particulars,  as  in  their  Motion,,  the  Manner 
of  their  Appearance,  their  difappearing  fometimes  very  fuddenly, 
their  Light,  the  Height  they  rife  to,  and  their  not  being  effeded  either 
by  rainy  or  cold  Weather,  they  are  the  very  fame  with  the  Cularfi 
above  defcribed,  or  the  large  Will  with  a  Whifp^  as  obferved  in  the- 
Plains. 

I  intended  here  to  have  clofed  this  Account,  but  I  cannot  forbear 
adding  the  following  Obfervation,  which  in  my  Opinion  is  very  cu¬ 
rious  and  lingular.  I  am  indebted  for  it  to  a  young  Gentleman,  a 
very  accurate  and  knowing  Obferver  of  natural  Appearances.  Tra¬ 
velling  fome  time  in  March  lad,  between  eight  and  nine  in  the  Event¬ 
ing,  in  a  mountainous  Road  not  far  from  our  Lady  del  Sarfoy  about 
ten  Miles  South  of  Bologna^  as  he  approached  a  certain  River  called 
Rioverde,  he  perceived  a  Light,  which  fhone  very  ftrongly  upon 
fome  Stones  that  lay  upon  the  Banks.  It  feemed  to  be  about  two> 
Foot  above  the  Stones,  and  not  far  from  the  Water  of  the  River; 
In  Figure  and  Largenefs  it  had  the  Appearance  of  a  Parallelojjiped^ 
fomewhat  above  a  Bolognefe  Foot  in  Length,  and  about  half  a  Foot 
high,  it*s  longed  Side  lying  parallel  to  the  Horizon:  It’s  Light  was 
very  drong,  infomuch  that  he  could  very  plainly  didinguifh  by  it 
Part  of  a  neighbouring  Hedge,  and  the  Water  in  the  River  *,  only  in 
the  Ead  Corner  of  it  the  Light  was  pretty  faint,  and  the  fquare  FR 
gure  lefs  perfed,  as  if  cut  off,  or  darkened  by  the  Segment  of  a  Cir¬ 
cle.  The  Gentleman’s  Curiofity  tempted  him  to  examine  it  a  little 
nearer  j  in  order  to  which  he  advanced  gently  towards  the  Place,  but 
was  furprized  to  find,  that  infenfibly  it  changed  from  a  bright  Red 
to  a  yellowifh,  and  then  to  a  pale  Colour,  in  Proportion  as  he  drew 
nearer,  and  that  when  he  came  to  the  Place  itfelf,  it  was  quite  va- 
nifhed.  Upon  this  he  depped  back,  and  not  only  faw  it  again,  but 
found  that  the  farther  he  went  from  it,  the  dronger  and  brighter  it 
grew  *,  nor  could  he  upon  narrowly  viewing  the  Place  where  this  fiery 
Appearance  was,  perceive  the  lead  Blacknefs,  or  Smell,  or  any  Mark 
of  an  a(dual  Fire.  The  fame  Obfervation  was  confirmed  to  me  by 

another. 
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another  Gentleman,  who  frequently  travels  that  Way,  and  who  af- 
furcd  me,  that  he  had  feen  the  very  fame  Light  five  or  fix  different 
Times,  in  Spring  and  Autumn^  and  that  he  had  always  obferved  it  in 
the  very  fame  Shape  and  the  fame  Place,  which  to  me  feems  very 
difficult  to  be  accounted  for.  He  told  me  farther,  that  once  he  took 
particular  Notice  of  it’s  coming  out  of  a  neighbouring  Place,  and 
then  fettling  itfclf  into  the  Figure  above  defcribed.  How  it  comes  to 
pafs,  that  the  nearer  one  approaches  to  thefe,  or  the  like  fiery  Ap¬ 
pearances,  the  fainter  they  grow,  till  at  laft  they  difappear  totally, 
I  very  freely  own  my  felf  at  a  Lofs,  but  yet  I  cannot  help  thinking, 
that  there  is  fomething  in  it  analogous  to  what  we  obferve  in  Fogs 
and  Clouds,  which  at  a  Diftance  have  indeed  the  Appearance  of  very 
thick  Bodies,  but  are  found  more  rare  as  one  gets  into  them.  Nor 
is  it  improbable,  as  they  muft  be  fomething  very  thin  and  fubtle, 
*that  upon  the  Approach  of  grofier  Bodies  with  their  Atmofpheres, 
-they  are  adlually  driven  away. 

This  is  the  Subftance  of  what  I  have  been  able  to  gather  from  fevc- 
veral  Accounts  relating  to  the  Ignes  Fatui ;  but  as  to  the  Caufes  of  them 
1  will  not  pretend  to  affign  any:  I  will  only  add,  that  all  that  everfaw 
any  of  thefe  fiery  Appearances  agree,  and  you  may  affure  Mr  Der^ 
ham  of  it,  that  they  caft  a  Light  quite  different  from  that  of  the  Jhin- 
ing  Flies  ;  and  if  you  pleafc  to  refled:  on  the  feveral  Circuraftances 
above  related,  I  believe  you  will  find,  that  they  are  not  eafily,  if  at 
all,  to  be  folved  by  that  Hypothefis.  I  intend  in  another  Letter  to 
trouble  you  with  fome  Queftions,  and  likewife  fome  Obfervations  of 
my  own  on  thefe  Flies, 
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Obfervations 
fn  the  middle 
f  Height  of  the 
Barometery 
the  middle 
Elevation  of  the 
Ehermometery 
the  middle  V 
riation  of  the 
Hygrometer^ 
.the  quantity 
of  Rainy  Dew, 
■Snovjy  and 
Hail,  the 

quantity  of 
Water  that 
has  exhaled, 
the  Height  of 
the  Water  in 
a  Well,  out  of 
which  none 
was  drawn 
for  a  whole 
Year,  and  the 
monthly  Vari-, 
at  ion  of  a 
Watch,  by 
Nicholaus 
Cruquius, 

F.  R.  S.  No.’ 
381.  pag.  4» 
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Hie  pono  Pondus  Ath- 
mofphaerae  incumbentis , 
in  planum  pedis  quadrati 
Rhenolandici,  cujus  Ath- 
mof.  pondus  1947  libras 
Amftelaedamenfes  pendet, 
quando  in  barome- 

tro  altitudo  eft  27  polL  7 
lin.  pendet, 2094  fe.Amft. 
quando  altitudo  fuit  V 
barometro  29  foil,  8  lin\ 
base  enim  fuit  maxima  & 
minima*  yii  in  barometro 
obfervata  altitudo  intra  plu 
res  jam  annos. 


Januar.  — 

Februar. 

Martio  — 

Aprili 

Maio 

Junio 

Julio  — 

Augufto 

Septemb. 

Odobri 

Noyemb, 

Decemb. 


ife- 

^  46- 

--  35 

46 

•  57 
53 

;2;044 

•  46 

“  54 
■  55 

-  53- 

-  35 


.  - 


.Summa 

•  -  — — 


Medium  2048 


THERMOM.  HYGROMETRUAl 


Hie  calorem  At 
mofphserae  in  loco 
obfervationis  de- 
ftinavi  ex  rarefeen- 
te  A  ere  :ita  v  u^ 
fummum  ^  frigus 
obfervatum  lit  ubi 
notabatur  gradus 
1000,  aqua  pura 
gelafceret  ad  grad. 
1070  ,•  ,^ebu]liret 
vero  ad  grad. 
1510.  ’  ’ 

•  v  .  •  -  » 

I  <•.  i  r  -  f  .  .  *  V, 


grad, 

^oy6 

^.85 

102 
109 
126 

140 

■H29 

141 
132 
121 
104 

96 


Menfuravi  hie  aqu<e 
copiam  in  Athmofpaera 
in  loco  obfervationis  j 
juxta  accrefeens  decref- 
cenfve  '  pondus  fpongiae 
ad  bilancem  appenfe , 
quam  fpongiam  prius 
Muria  Salis  Ammoniaci 
humevftaveram. 


1113 


•pond, 

-  81 

rr  .  80 

-  .  80 

-  60 

-  57 
57 

r..  58 
60 
r  .  61 
7i 
77 
--  79 


68 


Quantitas  a- 
quae,  quae  to¬ 
tius  hujus  an¬ 
ni  decurfu 
menfe  quoli¬ 
bet  exhalave¬ 
rat,  in  Aere 

-  V 

aperto,  &  ven¬ 
tis  perflato. 
Rhenoburgi. 


lin. 

7 

..J4 

33 

3^ 

58 

57 

37 

39 

24 

15 

15 

12 


toto  anno. 
28  pol.  1 1  liti. 
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Aqu^  Coelo  delapfx, 
nimirum 
Pluviae,  Roris, 
Nivis,  Grandinifque 
Altitudo  9 

Cum  cauta  cur^,  ne  ex¬ 
halatione,  aut  alio  mo¬ 
do  vel  minimum  pe¬ 
rierit. 


Delphis, 
lin,  'dec, 

—  -17.9 

—  2*5. 1 

—  18.8 

—  5-5 

—  4.2 

—  3-2 

—  38.6 

—  41.9 

—  i^.i 

—  8.2 

—  30.7 

—  30.6 


Rhenohurgi, 
lin,  dee, 

« —  21.2 

—  23.8 

—  28.. 

7-5 

—  2.7* 

4'^ 

—  28.- 

—  40.2 

—  14.8 

—  11.3 

—  29.7 

—  40.- 


poli.  20  (ili  toto  anno)  21  poli. 


Aquse  altitudo 
putealis,  in  pu¬ 
teo,  menfurata 
a  fummo  ejus 
margine,  ad  a- 
qux  fuperfici- 
em,  in  fine  cu- 
jufque  menfis. 
Fuit  vero  putei 
profunditas  ima 
ufque  ad  fabu¬ 
lum  fcaturiens 
vel  currens,  ni- 
hilque  aquse  in¬ 
de  edudlum  to¬ 
to  obfervationis 
tempore. 


ped,  pol. 

4 
1 1 

7 

10 

I 

3 
7 

7 

9 

8 

3 


5 

4 

5 

6 

8 

9 

9 

9 

9 

9 

9 

8 


Med.  8  ped. 


Obfervatio  accelerati, 
vel  retardati  Curfus,  in 
Horologio  portatili  ac 
curatiflimo. 

Ut  pateat 

quot  minuta,  in  quo¬ 
que  Menfe,  plura  vel 
pauciora,  abfolverir. 
Hic  (^;  augmenti, 
(4-  )  decrementi  nota 
eft. 

Ratio  relata  ad  Solis 
decurfum. 


-Minuta, 

-  15*1  Jan. 

-  21  Febr. 

168  Mar. 

-  120  Apr. 

"  123  Maio. 
‘  130  Jun. 

-  -  90  Jul. 
+-  133  Aug. 

■  24  Sept. 

1 9  061. 

’  266  Nov. 
252  Dec. 


-j-856,  &  -r*  631 
five  ^ 

in  quoque  menf. 
20'  accelerat. 


2. 


Obfervationes  per  aliquoc  annos  fadtas. 

Ann.  Jan.  Feb.  Martio.  Ap.  Mai.  Jun.  Jul.  Aug.  Sept.  0^7.  Nov.  Dec.  Suni.  Med.  Ann. 

fe.  bakomktkum.  _ i2jb^ _ 

1720^034  34  38  36  38  421  45  36  50  40  38  23  4?4^‘^38  1720 
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XLIII.  I  took  three  pound  of  Mercury^  which  by  meafure  filled  Expert- 

three  times  a  fmall  glal's  Jar  exadlly  full,  and  poured  it  into  a  thin  be- 

Florence  Flafk  :  then  having  poured  the  fame  quantity  of  "^-ater 

fthat  is,  three  of  the  fame  Jars  full)  into  another  fuch  Flafic,  I  30/1720,  /<? 

fet  both  the  Flafks  in  a  Pail,  and  poured  boiling  Water  about  them,  p>'cve  that  Bo- 

keeping  the  Flaflc  that  had  the  Water  down  by  Force  that  it  might  , 

be  as  low  in  the  hot  Water  as  the  Mercury,  After  the  Fluids  '^^^n7t\ontahi  I- 

the  Flafks  had  received  a  fufficient  degree  of  Heat  from  the  Water,  qual quantities 

which  w'as  round  the  Flafks,  for  the  Space  of  five  Minutes,  I  took  of  Matter,  and 

the  Flafks  out  of  the  hot  Water,  and  putting  that  which  held  the 

Water  into  a  Cylindric  Vefifel,  that  had  three  Pints  of  cold  Water  [erfperjeTv^- 

in  it,  I  did  at  the  fame  time  plunge  the  Flafk  with  Mercury  into  ano-  cuum,  the 

ther  Cylindric  Velfel  containing  alfo  three  .pints  of  cold  Water,  and  J- T. 

obferved  which  af  the  cold  Waters  was  mofi:  heated  in  the  following  ■ 

^  F.  R.  S.  N®* 

manner.  261:  p. 

A  little  Thermometer  being  held  in  the  firft  Vefifcl  of  cold  Wa¬ 
ter,  fo  as  to  have  it’s  Ball  covered  with  the  Waters,  upon  the  putting 
in  the  Flafi<  of  warm  Water,  the  fpirit  rofe  two  degrees-,  then  put¬ 
ting  the  Thermometer  into  the  Water  where  the  Flafk  that  had 
the  Mercury  was,  the  Spirit  rofe  three  degrees  higher.  The  Ther¬ 
mometer  being  again  put  into  the  firft  Veftel  fell  four  degrees,  andl 
afterwards  again  into  the  laft  it  arofe  almoft  three  degrees. 

This  Ihews  that  more  heat  is  communicated  by  warm  Mercury: 
than  by  an  equal  Bulk  of  Water  equally  warmed  and  therefore' 
that  there  is  more  Matter  in  the  Mercury  -,  but  how  much  more^ 

Matter  there  is  in  the  Mercury  is-  not  determined  by  this  Experiment 
alone. 

N,  B.  The  warm  Mercury  and  the  warm  Water  were  not  poured 
into  the  cold  but  only  communicated  their  Heat  through  the  Flalks. 

XLIV.  I.  The  incomparable  Sir  I/aac  Newton  h^s  not  only  fhortened  An  Accounrof' 
the  Geometrician’s  Work,  by  his  wonderful  Difcoveries  in  abftra<ft 
Mathematics  ;  but  has  alfo  taught  us,  by  his  owm  Practice,  how  s;atick&^%/ 
to  make,  and  judge  of.  Experiments  and  Obfervations  with  the  ut-  an  Account  of 
moft  Accuracy  r  And  as  he  avoided  making  Flypothefes  •„  he  was  Statical 
fo  cautious  as  to  deliver  only  by  way  of  Queries,  feveral  Truths  Experiments 
which  he  was  convinced  of  -,  becaufe  he  wanted  a  fufficient  Number: 
of  Experiments  to  make  them  as  evident  as  thofe  others,  whereby  he  being  anES^y 
has  fo  far  improved  and  advanced  Natural  Knowledge.  Oux  A\x-- towards 
tlior  has  followed  his  fteps,  alferting  nothing  but  what  is  evidently  t«jrdHiflory 
deduced  from  thofe; Experiments,  which  he  has  carefully  made, 
faithfully  related  -,  given  an  exa^ft  Account  of  the  Weights,,  Mea-  pien\f  an  Ax- 
fures,  Powers  and  Velocities,,  and  other  Circumftances.  of  the  Thirigs  tempt  to  ana- 
he  obferved;  with  fo  plain  a  Defcription  of  his  Apparatus^  and  mant- 
ner  of  making  every  Experiment  and  Obfervation,  that  as  his  Gonfe-  fyfChymico- 
quencss  are  juftly  and  eafily  drawn,  fo  his  Pretnifes  or  Fails,  may  be*  staucal 

judged. 
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liments;  iohich  judged  of  by  any  Body  that  will  be  at  the  Pains  to  make  Experiments,’ 
•were  read  at  which  are  nioft  of  them  very  eafy  and  fimple. 

^iT7beftTihe  Account  of  every  Thing  is  written  in  fuch  an  intelligible 

RoyalS^dety!  manner,  that  the  inquifitive  Reader  is  capable  of  underftanding  it. 
By  Ste-  ’  without  being  puzzled  with  perplexed  Calculations  and  complex  Ex- 
phen  Hales,  perimencs  *,  which  Authors  have  fometimes  contrived,  in  order  to  be 
je-  ^  Things,  which  they  themlelves  found  out  either  by 

Jicnt  bythe  niere  chance,  or  with  very  little  Labour.  He  has  illudrated,  and 
.T.Defa- put  pad  all  Doubt,  feveral  Truths  mentioned  m  S\v  Ijaac  Newton^s 
gu]iers,LL.D.  Queries  •,  which  though  believed  by  fome  of  our  Eminent  Philofo- 
phers,  were  called  in  queftion  by  others  of  an  inferior  Clafs,  who 
264.  W  acquainted  with  thofe  Fadls  and  Experiments  upon  which 

N®.  399.  pag.  Sir  Ifaac  Newton  had  built  thofe  Queries. 

S23-  Chap.  I.  Experiments^  JJjewing  the  ^tantitj  of  Moijlure  irnhihed  and 

perfpired  by  Plants  and  ^rees, 

II.  Experiments  whereby  to  find  the  Force  with  which  Frees 

imbibe  Moifliire. 

III.  Experiments y  Jhewing  the  Force  of  the  Rife  of  the  Sap  in 

the  Viney  in  the  Bleeding  Seafon. 

IV.  ExperimeutSy  Jhewing  the  ready  lateral  Motion  of  the  Sapy 

and  confequently  the  lateral  Communication  of  the  Sap- 
Vejfels:  Fhe  free  Pajfage  of  it  from  the  fmall  Branches  to^ 
wards  the  Stemy  as  well  as  from  the  Stem  to  the  Branches. 
IVith  an  Account  of  fome  Experiments  relating  to  the  Cir¬ 
culation,  or  Non-Circulation  of  the  Sap, 

V.  Experiments y  whereby  to  prove y  that  a  great  ^antity  of 

Air  is  infpired  by  Plants. 

VI.  A  Specimen  of  an  Attempt  to  analyze  the  Airy  by  a  great 

Variety  of  Chymio -Statical  Experiment Sy  which  JheWy  in 
how  great  a  proportion  Air  is  wrought  into  the  Compofi^ 
lion  of  Animaly  Vegetabky  and  Mineral  Subftances ;  and 
withal  how  readily  it  refumes  it^s  former  elaftic  StatCy 
when  in  the  Dijfolution  of  thofe  Subjlances  it  is  difingaged 
from  them. 

VII.  Of  Vegetation.  Our  Author  in  this  Chapter  applies  his 
feveral  Experiments,  and  Conclufions  drawn  from  them,  to  Vegeta- 

^  tion  •,  and  fliews  chiedy  the  following  Things,  viz.  That  Vegetables 
are  compofed  of  Sulphur,  volatile  Salt,  Water,  Earth  and  Air. 

That  in  Nutrition,  the  Sum  of  the  attrading  Powers  of  thofe  Subftan¬ 
ces  is  fuperior  to  the  Sum  of  the  repellent ;  and  as  the  watery  Vehicle 
flies  off,  the  Parts  harden. 

That  Oil,  which  is  made  up  of  Sulphur  and  Air,  abounds  in  Seeds 
for  their  better  prefervation. 

That  in  cold  Countries,  where  thofe  Principles  are  not  fo  firmly 
fmall  Wines,  fuch  as  Rhenijhy  moft  eafily  yield  their  Tartar 
(which  by  Experiments  appears  to  contain  Oil  and  Air  5)  but  gene¬ 
rous 
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rous  Wines,  fuch  as  Madera^  having  thole  Principles  more  firmly 
united,  will  bear  a  great  degree  of  Heat  before  they  part  with 
them. 

That  the  ufe  of  the  Leaves  of  Trees  is  to  bring  up  Nourifhmenc 
within  reach  of  the  Attradion  of  the  Fruit,  to  carry  off  the  redun¬ 
dant  watery  Fluid  to  imbibe  Rains  and  Dews  which  are  impregnated 
with  Salt  and  Sulphur  •,  as  likewife  to  imbibe  Air,  and  to  be  of  the 
ufe  to  Plants  as  the  Lungs  are  to  Animals. 

That  Piar>C5  which  are  overlliaded,  or  too  replete  with  Moifture, 
cannot  fo  well  imbibe  Air  :  Therefore,  though  they  will  fhoot  out 
fall,  and  have  much  Wood,  they  will  be  more  barren  in  proportion. 

Mr  Hales ^  by  a  very  ingenious  Contrivance,  found  the  Degrees 
of  growing  in  every  part  of  young  Shoots,  which  in  their  growing 
extend  themfelves  moll  in  the  middle,  and  lead  towards  the  top  and 
the  bottom  \  the  du^lile  Matter  for  their  growth  being  drawn  out  in 
length  like  melted  Glafs-Tubes,  which  retain  a  Hollownefs,  though 
drawn  out  to  the  fmalleft  Thread,  N.  B.  In  fome  Animals  there  is 
fuch  a  tough  du^ile  Subftance^  which  hardens  when  expofed  to  the  Air  m 
fmall  Threads^  as  in  Spiders  and  SilkAVorms. 

He  Ihews,  that  the  Pith  ferves  to  fupply  the  dilating  Moifture  for 
the  tender  Shoots ,  but  that  their  Figure  may  be  oblong,  and  not 
round,  as  the  Fruit  commonly  is,  there  are  tough  Diaphragms  in 
the  Pith  at  fmall  diftance  from  each  other,  which  check  the  late¬ 
ral  Expanfion ;  as  alfo  horizontal  Fibres,  which  ferve  for  the  fame  pur- 
pofe;  And  of  the  fame  fortis  the  Pith  in  the  large  growing  Fea¬ 
thers  of  Birds ;  which  is  made  up  of  Veficlcs  that  can  be  diftended 
lengthwife,  but  have  Sphindlers  at  the  ends,  to  prevent  too  large 

a  lateral  Dilatation. . -  That  the  Bones  of  Animals  do  not 

grow  at  the  Joints  (which  would  prevent  their  free  Motions)  but  at 
the  Symphyfis^  viz.  where  the  Heads  join  to  the  Shanks  of  the  Bones 

- - That  there  are  particular  VelTels  in  Vegetables,  as  well  as 

Animals,  appropriated  for  conveying  different  forts  of  Nutriment 
and  that  where  a  vifeid  Subftance  is  to  be  furnifbed,  the  Veffels  are 
lengthened,  and  often  fetch  a  compafs  to  retard  the  Velocity  of  the 
Fluid,  which  is  to  be  infpilfated  into  an  hard  Subftance.  Thus  in 
hard  Stone-Fruits  the  Umbilical  Veffel  goes  round  die  Concave  of 
the  Stone,  and  then  enters  the  Kernel  near  it’s  Cone, 

At  laft,  our  Author  traces  the  Vegetation  of  a  Plant,  from  a  Seed 
to  a  Tree  again  producing  Seed  *,  for  which  Account,  as  it  cannot 
well  be  contraded,  we  muft  refer  to  the  Author’s  own  Words. 

2.  The  Author,  after  dedicating  his  Trads  to  the  Royal  Society,  An  Auomt  of 
gives  a  Defeription  of  the  particular  Sort  of  Barometer,  Thermome-  ^ 
ter,  Hygrometer,  and  Hyetometer,  which  he  made  ufe  of  in  thefubfe- 
quent  Obfervations.  The  fir  ft  of  thefe  is  a  Diary  of  the  Weather,,  leri  obferva- 
from  the  Vernal  Equinox  of  the  Year  1728,.  to  that  of  the  Year  tiones  Me- 
1729*,  containing  the  daily  State  of  the  Barometer^  Thermometer,d^o^'^h'gtc2s 

Wind 
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&  Artrono-  Wind  and  Weather,  together  with  the  Quantity  of  Rain  during  that 
rum'll he  annexes  fome  felec^l  Meteorological  and  Aftrono- 
1729,^  Obfervations,  which  he  defcribes  more  at  large* 

Wittember-  The  firft  he  takes  Notice  of  is  a  remarkable  Halo  round  the  Moon, 
gre.  Anno  on  February  20,  1728,  at  forcy-five  Minutes  paft  Seven  in  the  Even- 
412^  paT'  Moon  was  not  flir  diftant  from  the  Meridian,  and  a- 

250.  ^  bout  her  firfl;  Quarter.  T.  he  Diameter  of  the  Halo  occupied  about 

47  Degrees,  being  extended  from  C  in  Procyon  to  Capelfa  towards 
the  Weft.  It’s  Arch  was  4  i  Deg.  broad,  as  far,  for  Inftance,  as 
ct  and  ^  in  Procyon  are  from  each' other.-  Within  it  wa^^  red,  and 
towards  the  Extremity  was  pale  ;  exhibiting  entire  a  beautiful  Speda- 
cle  for  about  four  Minutes,  but  he  did  not  know  when  it  began.  Be^ 
fore  it  difperfed,  fome  thin  white  Clouds  began  to  pafs  over  it  tran- 
fverfly,  and  then  it  was  broke  towards  the  Weft,  the  Rednefsof  the 
difperfing  Vapours  greatly  encreafing:  After  which  the  Sky  became 
clear  again.  The  fame  Day  at  Noon,  he  obferved  thirteen  Spots  on 
the  Sun,  the  largeft  equalling  3^1-  of  the  Sun’s  Diameter  j  and  the 
Spirit  fell  to  90  Degrees  of  the  Englijh  Thermometer. 

April 1728,  \\t  oh^oxvo^z.n  Aurora  Borealis, 

On  June  20,  another,  which  is  defcribed  in  the  A^.  Erudit.  Lipf, 
Ann.  1728.  p.  375. 

October  7,  a  very  remarkable  one  appeared  in  the  N.  E.  A  JVhite 
Arcb^  extended  between  the  W^.  and  N.  E.  quickly  aflumed  a  black 
Colour,  and  then  divided  into  three  other  concentrical  Arches  equal-  ' 
iy  black.  From  thefe  fome  Radiations  arofc  as  ufual,  but  fhorter. 
A  little  afterwards  thefe  likewife  ceafed  and  the  black  Arches  were 
converted  into  luminous  Trads,  only  one  remained  till  eleven 
o’clock:  And  whereas  at  flrft  the  lowermoft  Arch  was  raifed  feven 
Degrees  above  the  Horizon,  it  was  now  deprefted  towards  it,  being 
fcarcely  two  Degrees  above  it.  ° 

.,The  Author  next  proceeds,  and  gives  fourteen  Aftronomical  Ob- 
^rvations,  ten  of  which  are  of  the  Eclipfes  of  JupitePs  Satellites  at 
different  Timp.  In  making  thefe  he  was  guided  by  Cajfmi*s  Tables 
for  the  Meridian  of  Paris^  and  by  comparing  the  Time  when  they 
fhould  happen,  as  therein  fpecified,  with  the  Time  he  oblerved  them, 
at  Ivittemberg^  he  colleds  the  Difference  of  Meridians  of  that  City 
and  Paris  to  be  41  Minutes. 

The  eighth  Obfervation  contains  his  Calculus  for  the  total  Eclipfe 
of  the  Moon  which  happened  February  13,  1729,  N.  S.  but  the  Hea- 
vens  being  very  cloudy,  he  could  nor  obferve  the  Eclipfe  itfelf. 

The  ninth  is  an  Obfervation  of  Mercury.,  March  4,  1729;  at  which 
Time  the  Planet  was  fartheft  from  the  Sun,  and  remained  fome  Time, 
^(>ve  the  Horizon.  Making  ufe  therfore  of  a  twenty-two  Foot 
I  eielcope,  he  obferved  it’s  Phafe  almoft  biffeded,  and  it’s  Diameter 
appeared  equal  to  a  third  part  of  the  Diameter  of  Venus^  this  Planet 
■  being  above  the  Horizon,  and  feen  at  the  fame  Time.  ..  • 

The 
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The  thirteenth  is  a  Conjunftion  of  Venus  and  the  Moon,  viz.  A* 
fril  2,  1729.  At  7  13'  he  obferved  Venus  placed  in  fuch  man¬ 

ner  near  the  Moon,  that  the  Horns  of  the  Moon  were  in  the  fame 
right  I.ine  with  Venus^  which  .was  then  diftant  from  the  Southern 
Cufp  of  the  Moon  i  Deg.  iq'.  At  yK  30'.  he  meal^ured  the  Di- 
ftance  of  Venus  from  the  Eaftern  Cufp  of  the  Pleiades  to  be  2  Deg, 
and  the  Horn  of  the  Moon  at  the  fame  Time  was  diftant  from 
the  fame  Cufp  i  Deg.  53^,  45^^  t  tbc  intermediate  Diftance  of  the 
Horns  of  the  Moon  was  29^  30^ ^ 

His  Jaft  Obfervation  is  on  the  Declination  of  the  Magnetical 
Needle  in  this  and  the  former  Year,  which  he  defines  to  be  12  Deg, 
of  55^^  Weft  at  Witt  ember at  this  Time. 

Thefe  Obfervations  are  followed  by  the  Author’s  Account  of  the 
laft  hard  Winter,  This  fet  in  fooner  than  ufiial,  the  Rivers  being 
frozen  the  19th  September^  though  they  ufed  not  to  be  fo  till  the 
Winter  Solftice,  and  the  Spirit  of  Wine  in  the  Englijh  Thermometer, 
on  September  21,  fell  to  the  66th  Degree:  At  which  Time  a  N.  E. 
Wind  blew  very  ftrong.  Afterwards,  on  OBober  3,  the  Spirit  fell  to 
72  Deg.  and  the  Ice  was  half  an  Inch  thick  on  ftanding  Waters  in 
the  Fields,  fo  that  even  then  it  might  be  judged,  that  the  Cold 
would  be  more  fevere  than  is  ufual  in  their  Parts.  From  this  Time 
the  Froft  did  not  at  all  abate,  but  contiuiied  much  in  the  fame  State 
the  Month  of  October^  except  on  the  20th  Day,  after  a  S.  W.  Wind 
had  blowed  pretty  hard  for  fome  Days,  the  Cold  was  obferved  to 
encreafe  remarkably.  The  Beginning  of  November  a  ftrong  Eaft 
Wind  continuing  to  blow  for  fix  Days,  the  Spirit  funk  to  86  Deg.  on 
the  5th,  and  the  Ice  was  much  thicker.  On  the  28th  it  fell  to  96 
Deg.  after  which  they  had  no  Rain,  but  all  Vapours  were  congealed 
into  Ice  and  Hoar.  On  December  the  2d,  the  Spirit  of  Wine  ftood 
at  96  Deg.^  but  on  the  4th  at  99  Deg.  fo  that  it  not  a  little  exceeded 
the  Limit  of  intenfe  Cold.  Hence  a  S.  W.  Wind  intervening  now 
and  then,  the  Cold  feemed  to  abate  a  little;  but  that,  and  fometimes 
a  N.  E.  Wind  blowing  ftronger  on  the  21ft,  2  2d,  and  23  d  Days, 
it  fo  prepared  the  Air,  that  on  Chrijlmas  Day  the  Spirit  in  the  Ther¬ 
mometer  ftood  at  96  Deg.  and  the  Cold  was  intenfe.  Hence  the 
Winter  grew  immediately  more  fevere.  The  Wind  almoft  always 
blew  from  the  E.  or  N.  fo  that  on  January  20,  the  Cold  was  almoft 
intolerable,  on  which  Day  the  Spirit  defeended  to  the  126th  Deg. 
very  little  remaining  above  the  Ball  of  the  Tube  ;  and  this  was  the 
greateft  Degree  of  Cold  at  Wittemberg,  After  this  the  Winter  fome- 
what  declined.  A  S,  W.  Wind  blew  frefti  fometimes;  but  after¬ 
wards  a  N.  and  E.  Wind  reftored  the  Cold  on  Februar'j  3,  when  the 
Spirit  ftood  again  at  86  Deg.  On  the  4th  it  fell  to  95  Deg.  and 
from  this  Time,  barring  a  few  Days,  always  in  a  Morning  it  reci¬ 
procated  between  80  Deg.  and  100  Deg.  to  March  the  8th,  on  ' 
which  it  exceeded  106  Deg.  and  on  the  9th  it  was  forced  down  by  a 
VOL.  VI.  Partii.  X  N.  E 
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N.  E.  Wind  to  no  Deg.  But  'although  the  Spring  was  at  Hand, 
yet  the  Severity  of  the  Weather  did  not  ceafe,  as  appears  in  that  the 
Spirit  of  Wine,  in  the  Englijh  Thermometer,  in  a  Morning  always 
flood  at,  or  uhder  the  Both  Deg.  of  the  Thermofcopic  Scale*,  nay, 
even  bn  March  iht  21ft,  on  which  Day  the  Equinox  precifely  fell, 
it  was  at  Si  Deg.  At  length,  on  the  laft  Day  oi March ^  the  Wea¬ 
ther  grew  milder,  from  whence  may  be  taken  the  true  Beginning  of 
the  Spring  *,  not  but  that  all  April  was  much  colder  than  ufual. 

Thus  far  from  Thermofcopical  Obfervations.  After  this,  the  cu¬ 
rious  Obferver  proceeds  to  fliew  it’s  Severity  from  fome  of  the  more 
iwmarkable  EfFedls  the  Cold  had  on  the  Rivers,  Plants,  and  Animals. 
As  to  the  firft,  he  fays,  that  the  Elhe^  both  at  Wittemherg  and  other 
Places,  was  covered  on  December  29,  with  a  perfedl  Bridge  of  Ice, 
which  bore  both  Men  and  all  Sorts  of  Carriages.  This  remained  till 
Fehruar'j  28,  when  it  grew  thinner,  and  broke  confiderably  j  but  the 
Cold  returning  on  March  8,  it  re-united,  and  was  as  firm  as  before, 
till  March  29.  The  Water  within  the  Houfes,  and  in  the  Bed-cham¬ 
bers,  where  were  good  Fires,  was  wholly  congealed  and  the  Rind 
within  on  the  Windows  ftuck  for  many  Days,  when  the  Wind  was 
cither  E.  or  N.  though  the  Room  was  well  warmed.  Examples  of 
the  other  Kinds  were  feveral.  Many  Perfons  periftied  in  their  Jour- 
nies,  and  more  loft  their  Limbs  in  a  very  fhort  Time:  So  that  near 
the  Elbe  they  could  not  work  abroad.  It  killed  alfo  many  Animals 
immediately.  The  Crows,  which  can  bear  intenfe  Cold,  fell'  dead 
from  the  Trees:  Stags,  Goats,  and  Hares,  perilhed  in  great  Numbers. 
The  Plants  likewife  felt  it’s  Violence,  and  the  more  tender  Trees 
were  damaged.  The  Limes  were  every  where  injured :  The  greater 
Branches  of  the  Plumb- trees,  Apricocks,  and  Peaches,  were  dried 
up ;  but  the  Vines  fuffered  moft,  the  more  robuft  being  fhrivelcd 
to  the  very  loweft  part  of  their  Trunk,  unlefs  guarded  by  a.  Wall,  or 
fome  other  Covering.  ' 

From  thefe  Obfervations  the  Author  compares  this  Winter  with 
the  memorable,  one  of  1709,  and  proves  both  from  Thermofcopical 
Obfervations;  from  it’s  Effe^fts  upon  the  Earth  and  Animals;  from 
it’s  longer  Continuance,  and  from  the  greater  Extent  of  the  Cold  in¬ 
to  the  more  Southern  Parts,  that  this  laft  much  exceeded  the  former, 
at  leaft  in  German'^, 

Having  thus  finiflied  the  Hiftory,  he  laftly  enquires  into  the  pro¬ 
bable  Caufes  of  it.  He  takes  Notice,  that  the  Winter  foregoing  was 
moderately  cold  and  dry;  and  as  a  cold  Summer  fucceeded,  and  a- 
like  dry,  in  which,  the  North  Winds  blew  rnoft  frequently,  and 
during  the  hotteft  Months  of  and  Auguft  the  Sky  was  covered 
with  dark  and  black  Clouds,  the  Earth  was  prepared  for  Froft  ;  to 
which  the  remarkable  Drinefs  of  the  Seafon  did  not  contribute  a 
little,  as  Barometrical  Experiments  Ihew,  that  a  dry  Air  cools  foo- 
ner  than  a  moift,  and*  is  both  heavier,  and  retains  Cold  longer. 

I  -Neither 
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Neither  does  he  think  ic  altogether  foreign  to  Truth,  to  reckon  the 
remarkable  Frequency  of  the  Aurora  Borealis  to  be  a  Prelage  of  a 
colder  Winter  than  ordinary,  which  has  been  obferved  to  be  followed 
by  cool  and  ferene  Weather:  As  alfo  the  unufual  Number  and  Large- 
nefsofthe  Spots  on  the  Sun’s  Dilk,  for  almoft  two  Years  together; 
by  which  Means,  in  fuch  a  Length  of  Time,  the  Force  of  it’s  Rays 
might  be  obftruded  in  fomc  Degree,  and  the  colder  Winds  thereby 
have  Liberty  to  prevail.  The  Air  by  thefe  concurrent  Caufes  being 
rendered  very  cold,  the  Encreafe,  and  extreme  Degree  of  it  pro¬ 
ceeded  from  the  great  Cloudinefs  of  the  Sky ;  and  the  blowing  of  the 
N.  E.  or  E.  Wind  fo  remarkably  obfervable  for  the  moft  part  of  the 

Froft. 
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hydrology. 

I.  Here  have  been  feveral  Machines  contrived  for  meafuring  the  An  Account  of 
X  different  Depths  of  the  Sea,  efpecially  fuch  as  could  not  be  a  Machine  for 
determined  by  the  Lead  and  Line  ;  but  as  thofe  Machines  confifted 
of  two  Bodies  ( the  one  fpecifically  lighter,  and  the  other  fpecifically  ^ 

heavier  than  Water)  fo  joined  together,  that  as  foon  as  the  heavy  one  great  Expedi- 
came  to  the  Bottom,  the  lighter  fhould  get  loofe  from  it,  and  tion  and  Cer- 
emerge  and  the  Depth  was  to  be  eftimated  by  the  Time  of  the  Fall 
of  the  compound  Body  from  the  Top  to  the  Bottom  of  the  Water,  hyJ.T, 
together  with  the  Time  of  the  Emerfion  of  the  lighter  Body,  reckon-  Defaguliers, 
cd  from  the  difappearing  of  the  Machine,  till  the  emergent  Body  L.  L.  D.  and 
was  feen  again,  no  certain  Confequence  could  be  drawn  from  fo  pre- 

carious  and  complex  an  Experiment.  ^  ^  Rev.MrStt- 

For  even  in  ftill  Water,  and  in  the  fame  Place,  the  Time  will  phen  Hales, 
hardly  be  the  fame  in  two  Experiments:  Much  Icfs  will  this  Machine  F.  R.s.  and 
anfwer  in  the  Sea,  on  Account  of  Waves  and  Currents,  and  many 

other  Hindrances.  pag^559* 

But  as  the  Preffure  of  Fluids  in  all  Diredions  is  always  the  fame  at 
the  fame  Depth,  a  Gage  which  exadly  difeovers  what  the  Preffure  is 
at  the  Bottom  of  the  Sea,  will  fhew  what  is  the  true  Depth  of  the 
Sea  in  that  Place,  whether  the  Time  of  the  Defcent  of  the  Machine 
be  but  a  Minute  or  two,  or  twenty  Times  as  long. 

The  Reverend  Mr  HaleSy  in  his  Vegetable  Statics^  deferibes  his 
Gage  for  eftimatin'g  the  Preffure  made  in  opake  Veffels;  where  Ho¬ 
ney  being  poured  over  the  Surface  of  Mercury  in  an  open  Veffel, 
rifes  upon  the  Surface  of  the  Mercury  as  it  is  pfelfed  up  into  a  Tube 

X  2  whofe 
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whofe  lower  Orifice  is  imraerfed  into  the  Honey  and  Mercury,  and' 
whofe  Top  is  hermetically  fealed.  Now  as,  by  the  PrelTure,  .the 
Air  in  the  Tube  is  condenfed,  and  the  Mercury  rifes,  fo  the  Mercury 
comes  down  again  when  the  Preflure  is  taken  off,  and  would  leave 
no  Mark  of  the  Height  to  which  it  had  rifen  ;  but  the  Honey  ( or 
Treacle,  which  does  better  )  which  is  upon  the  Mercury,  fticking  to 
the  Infide  of  the  Tube,  leaves  a  Mark,:  which  ihews  the  Height  to 
which  the  Mercury  had  rifen,  and  confequently  .makes  appear  what 
was  the  greateft  Preflure. 

My  Contrivance  therefore  is  a  Machine  which  will  carry  down 
Mr  Hales's  Gage'  to  the  Bottom  of  the  Sea,  and  immediately  bring  it 
up  again. 

A  B,  is  the  Gage  Bottle. 

F/,  the  Gage  Tube  cemented  to  the  Brafs  Cap  of  the  Bottle  at  G, 
with  it’s  open  End/immerfed  in  the  Mercury  C,  which  by  the  Pref- 
fure  of  32  Foot  of  Water  is  carried  up  to  ^.with  a  little  Treacle  or 
Honey  J  upon  it,  raifed  up  from  D,  a  fmall  Thicknefs  of  Treacle 
poured  on  upon  the  Mercury. 

When  the  Preflure  of  Water  is  from  a  Depth  of  64  Foot,  the 
Mercury  and  Treacle  rife  up  to  E,  f  of  the  Height  of  the  Tube  j  and 
fo  higher  proportionably  to  the  Depth. 

N.  B.  ^  Scale  may  be  marked  on  the  7* uhe  with  a  Diamond, 

K,  is  a  Weight  hanging  by  it’s  Shank  I.  in  a  Socket  w,  fixed  to 
the  Ring  M  B  cemented  at  the  Bottom  of  the  Bottle.  When  the 
Hole  L  of  the  Shank  is  fhoved  up  to  the  Catch  I  of  the  Spring 
S  holds  it  from  falling  out  of  the  Socket,  whilft  the  Machine  is  de- 
fcending.  But  as  foon  as  K  touches  the  Ground  at  the  Bottom  of 
the  Sea,  the  Hole  L  rifing,  the  Catch  flies  back  and  lets  go  the 
Weight,  as|itisfeen  in  the  Figure.  Then  the  empty  Glafs  Ball  I 
(which  at  Sea  may  be  a  Hog’s  BladderJ  rifes  up  to  the  Surface  of  the 
Water  with  the  Machine,  in  which  obferving  how  high  the  Infide 
of  the  Tube  is  daubed,  the  Preflure,  and  confequently  the  Depth  of 
the  Sea,  is  known. 

HG,  is  a  Brafs  Tube  to  guard  the  Top  of  the  Gage  Tube. 

There  are  Holes  at  F,  G  and  E,  to  admit  the  Water  to  pafs  freely 
every  where. 

To  confirm  the  Ufe  of  this  Sea-Gage,  fhewn  before  to  the  So¬ 
ciety,  I  made  another  Experiment  in  the  following  Manner.  Ha¬ 
ving  poured  fome  Quickfilver  into  the  Bottle  of  the  Gage,  I  poured 
upon  it  Treacle  to  the  Depth  of  half  an  Inch,  then  ferewed  on  the 
Brafs  Cap  of  the  Bottle  to  which  the  Glafs  Gage-Tube  was  cemented  *, 
by  which  Means  the  open  End  of  the  Tube  was  brought  under  the 
Surface  of  the  Mercury,  the  fealed  End  being  upwards.  The  Ma¬ 
chine,  thus  fitted,  was  immerfed  in  a  cylindric  Veflel  of  Water, 
which  with  a  Plate  at  Top  was  prefled  between  two  Pillars,  in  fuch 
Manner  that  Air  might  be  condenfed  over  the  Water  without  efca- 
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ping.  Then  having  forced  in  fo  much  Air  with  a  Syringe,  as  to  lay 
on  a  Preflure  equal  to  what  would  be  in  a  Depth  of  40  Foot  of  Wa¬ 
ter,  I  opened  the  Cock  of  the  upper  Plate,  let  out  the  Air,  and, 
upon  taking  out  the  Machine,  it  appeared  how  high  the  Quickfilver 
had  rifen  in  the  Gage-Tube,  by  the  greafy  Mark  which  the  Treacle 
left  within. 

II.  Hero  Alexandrinus^  and  other  Hydraulic  Writers,  have  defcri-  Attempt 
bed  a  Cup  (called  a  T^antahis^  from  it’s  EfFedlj  which*  will  hold  any  to  account  tor 
Liquor  very  well,  when  it  is  not  filled  above  a  certain  Height  mar- 
ked  in  the  Cup;  but  if  it  be  filled  higher,  not  only  the  Liquor  above °{fZne 
the  Mark  will  run  out,  but  the  whole  Liquor  that  was  in  the  Cup.  Ponds  nLi^hfc 
This  is  performed  by  a  Syphon  in  the  Cup,  which  is  fometimes  con-  Sea^  or  ebbing 
cealed  to  make  the  EfFe6l  the  more  furprizing.  and  flowing 

The  Cup,  AB  {Fig,  27.)  has  a  vifible  Syphon  CED  in  it; 

Cup,  {Fig,  28.  J  has  the  fame,  concealed  by  the  Figure  of  a  Man,  Uwefl  in  the 
to  reprefent  tantalus  in  the  Fable ;  and  the  Cup  of  ( Fig,  29. )  has  Pond,  at  the 
it’s  Syphon  more  concealed,  as  it  is  carried  up  into  the  Handle,  Any  of  high 
of  thefe  Cups  will  hold  Water  very  well,  provided  they  are  not  filled 
up  above  the  Line  F  G;  for  then  not  only  the  Liquor  that  is" above  and highefl  in 
F  G  will  run  out,  but  all  the  Liquor  in  the  Cup  as  low  as  D,  the  the  Pond,  at 
Orifice  of  the  fhort  Leg  of  the  Syphon. 

Experim,  I,']  (Fig.  30.  j  In  the  Veflel  ahcd  is  placed  an  ^the  Season  Ri- 
wooden  Box  ABCD  filled  with  Water  as  high  as  the  Line  LM  Ano-  As  alfo 
ther  Box  or  Plug  EFGH  made  tight,  and  containing  Weights  to  for  the  increa- 
fink  it,  is  made  to  let  down  into  the  Water  between  the  Partition  or  decrea- 

and  the  End  AB  of  the  Box  above  mentioned  ;  but  when  it  is  not  r^^h 

prefs  the  Water  up  to  lO,  (as  it  does  when  let  down)  it  is  drawn  out  pooh  and 
of  the  Water  by  the  Weight  m,,  which  pulls  it  up  by  the  Bar  ik  fa-  Brooks  as  are 
ftened  to  a  Leaver  moving  round  the  Center  1.  highefl  in  the 

When,  by  means  of  the  Plug,  the  Water  in  the  Space  ABKI  is 
pufhed  up  to  10,  by  palling  under  K;  it  runs  out  thro*  the  Spout  the  rainy  Sea- 
P  (whofe  Paflage  is  gaged  by  a  little  Sluce  P/^)  and  falls  into  the  fons:  With 
Veflel  RS  made  of  an  oblong  Figure  like  a  Fifh-Pond,  and  having  Bxperi- 
a  Syphon  at  S,  fo  as  to  make  it  a  TantaluSy  or  in  the  Nature  of  the  ^frateVhe^S- 
Cups  above-mentioned.  lution  of  the 

Let  the  Weight  m  pull  up  the  Plug  EFGH,  and  the  Water,  ha-  Phaenomena, 
ving  filled  RS,  will  run  down  below  the  Orifice  P  to  M.  ' 

The  Fantaliis^^y  beginning  to  run  out  as  foon  as  full,  will  for  ji^rs  L 
the  Reafons  above  given,  continue  to  run  till  it  is  all  emptied;  and  and  5.  5. 
as  it  difcharges  itfelf  into  another  Tantalus  T  V  f  whofe  Syphon  is  N^.  384.  p. 
at  V) ;  this  lafl:  Tatitalus  will  alfo,  when  full,  begin  to  run  out,  and 
it’s  Water  go  down  to  Y  <?. 

If  the  Plug  be  let  down  gradually,  as  foon  as  the  Water  begins  to 
run  out  of  the  lafl  Tantalus  TV,  (and  the  firft  Tantalus  RS  be  cove¬ 
red  fo  as  to  be  concealed  from  Sight)  it  will  appear  to  the  Lookers 
on,  That  the  Cavity  TV,  reprefenting  a  Pond  near  an  ebbing  and 
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flowing  River  (as  I  am  credibly  informed  there  is  fuch  Sn  onfi  at 
Gnenhith  in  Kent,  between  London  and  Gravefend)  always  rifes,  whilft* 
the  Water  at  NO  (or  the  Tide)  falls  to  LMj  and  always  finks  whilft 
the  Water  at  LM  (or  the  Tide)  rifes  to  OL. 

Let  the  Water  in  the  Box  ABCD  not  be  made  ufc  of;  Only  the 
Veflel  Z  be  filled  every  half  Hour:  It  will  empty  itfelf  in  the  Space 
of  a  Quarter  of  an  Hour,  falling  like  Rain,  and  dropping  alfo  thro* 
the  Leaden  Platform  efmto  the  hidden  Tantalus  RS,  which  will  not 
begin  to  run  till  this  artificial  Rain  is  over :  Then  in  a  Quarter  of  an 
Hour  more,  the  Tantalus  RS  will  have  emptied  it  felf  into  the  vifible 
Tantalus  TV,  which  will  be  filling  all  the  Time  after  Z  has  done 
running  *,  for  in  the  dry  Seafonj  and  as  foon  as  T  V  is  full,  it  will  be¬ 
gin  to  run  out  thro’  it’s  Syphon  V,  at  the  End  of  the  half  Hour, 
when  the  Veflel  Z  or  Sieve  runs  again;  that  is,  at  the  Return  of  the 
rainy  Seafon. 

This  laft  Experiment  may  eafily  be  applied  to  thofe  Ponds,  or 
thofe  Brooks,  that  are  high  in  dry  Weather,  and  low  in  wet  Wea¬ 
ther  ;  of  which  Kind,  I  am  told,  there  is  a  Brook  at  Lambourn  in 

Berkjhire. 

If  it  be  objeded,  that  fuch  Ponds  are  full  for  fome  time,  which  a 
Tantalus  cannotbe,  becaufe  it  begins  to  run  out  as  foon  as  full  j  that  may 
be  eafily  folved,  by  fuppofing  the  hidden  Tantalus,  (or  intermediate 
Cavity  between  the  River  and  Pond^  to  contain  more  Water  than  the 
vifible  one,  provided  it  does  not  contain  fo  much  as  not  ro  be  empti¬ 
ed,  before  the  Return  of  the  Tide. 

The  fame  Solution  will  ferve  for  wet  and  dry  Seafons,  only  fuppb- 
fing  the  Cavities  larger. 

If  it  be  afked,  where  the  Water  of  the  vifible  Tantalus,  near  a 
River,  can  run  ;  it  may  be  anfwered,  that  all  this  may  happen,  tho* 
the  fccond,  or  lowefl:  Tantalus  fhould  have  it’s  Bottom  higher  than 
low  Water-Mark  in  the  River.  And  for  the  Syphons,  which  are  of 
a  particular  Make  in  the  Cup ;  tho’  fuch  be  not  fuppofed  in  the 
Earth,  yet  any  long  PaflTage,  rifing  in  the  Middle,  will  anfwer 
the  End.  ABCD  reprelhnts  the  Channel  of  a  River,  A  D 
high  Water-Mark,  and  GH  low  Water- Mark ;  ZI  a  PaflTage  from 
the  River  to  the  Cavity  IKLMN,  or  firft,  or  hidden  Tantalus-, 
LMQ^  the  Syphon  of  the  firft  Tantalus,  running  into  the  fecond 
Tantalus,  or  vifible  Pond  OQRP,  which  by  it’s  Syphon  RS  V  runs 
out  into  low  Grounds  that  may  be  above  the  low  Water-Mark  GH; 
and  the  Bottom  KL  of  the  firft  Tantalus  may  be  above  the  Top  of 
the  laft,  whofe  Level  is  the  Line  W  W. 

A  B  C  D  y  O  QJR.  P  V  H  is  the  Se<ftion  of  the  Surface  of  the 
Earth. 
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An  Extraordinary  high  Tide  in  the  River  Thames.'  1^7 

III.  March  the  8  th,  1725-6,  The  Tide  in  the  River  Hhamei^  at  An  Extraor- 
New  Crane  m  Shadwell^  flowed  twenty  Foot,  five  Inches  and  a  half, 
taken  by  a  Level,  from  that  High-water  Mark,  to  Low- water  the 
■  next  Morning,  and  was  four  Inches  higher  than  has  been  known  thefe  cbfervedh 
forty  Years. 

*  IV.  That  the  Ufe  of  my  Inftrument  called  the  *  Marine  Survepr  Jones.  N^. 
may  yet  farther  appear,  I  fhall  here  give  fome  Experiments  I  made 
with  it  on  the  River  Thames^  in  order  to  determine  the  Strength  of  Objerfations 
the  Tides  of  Flood  and  Ehh.  Were  the  fame  to  be  done  in  the  Chan-  upon  the  Tides 
nel,  and  on  the  Sea  Coaft  of  Great  Britain^  and  marked  in  our 
Charts,  I  am  humbly  of  Opinion,  it  would  be  of  no  ftnall  advantage  Henry'L 
to  our  Commerce,  and  of  confequence,  a  fufficient  Recommendation  Saamarez.  N» 
of  the  Marine  Surveyor^  if  that  alone  were  the  Ufe  of  it.  395.  pg.  6^. 

I  am  induced  the  rather  to  be  of  this  Opinion,"rn  regard" t  am  not 
infenflble  of  the  Dangers  on  the  Cafquets,  in  the  Race  of  Alderney ^ 

&c.  where  rapid  Tides  and  Currents  have  occafioned  but  too  many 
to. mourn  the  Lofs  of  Friends  and  Fortunes  :  As'  I  dwell  in  the 
Neighbourhood  of  thefe  Dangers,  I  have  (in  manifeft  hazard  of  my 
Life)  furveyed  and  taken  corfe(ft  Draughts  not  only  of  them,  but  of 
the  Iflands  of  Guernfey^  Sarck,  &c.  And  as  I  perfuade  my  felf  they 
are  as  corredb,  as  any  thing  that  has  hitherto  appeared  of  this  kind, 
it  is  my  intent  to  publifli ,  them  for  the  Good  of  the  Public.. 


-  •  E’id.  Phiior.  Tranfe^.  Nch  39'r.  ■ 
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A  TABULAR  Account^  /hewing  the  Strength  and  gradual  Increafe 
and  Decreafe  of  the  Tides  of  Flood  and  Ebb  in  tbe  River  Thames,  as 
objerved  in  Lambeth  Reacby  off  of  Manchefter  Stairs^  and  in.  the 
Middle  of  the  River^  with  a  new  Injirument  called  the  Marine  Sur¬ 
veyor,  on  the  9th  o/  June,  1720  ;  It  being  then  Full  Moon^  and  con^ 

fequently  a  Spring  Tide,  The  Movement  of  the  Machine  14  Inches  un^ 
der  Water. 


'  FLOOD.' 

The 
Time  of 
Flood. 

The 
Depth 
of  the 
River. 

The 

Run  of  the 
Current  in 
every  15 
Min. 

The  whole 
Run  of  the 
Current  to  the 
Times  expref- 
fed  in  the  lirfl 
Column. 

The  lame  re- 

iduced  to  Sta¬ 
tute  Miles  of 
528oFeet,or 
528  Revolu¬ 
tions  of  the 
Machine. 

The  Reduc¬ 

tion  into 
Englifh  ma¬ 
ritime  Miles 
of  6000  feet, 
or  600  Revo¬ 
lutions. 
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i  66 
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1  i  89 

2  55 

2  15 

30 

45 

3 

13 

14 
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2740 
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2370 
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3  4  94 

4  4  87 

2  ^  28 

3  2 

3  1  124 

3  i  81 

3  IS 

30 

45 

*  50 

14  10 

14  9 

14 

13  9 
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.990 
.130 

25530 
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28340 
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44  45 

5  66 
5  i  62 
5  4  75 

4  4  3 

4  5  35 

4  4  134 

4  5  147 
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E  B  B. 

The 

time 

of 

Ebb. 

The 
Depth 
of  the 
River. 

iThe 
Run  of 
the 

Current 

in 

every 

1 5  Min. 

Fhe 

wholeRwn 
of  theCur- 
rent  to  the 
Times  ex 
prefled  in 
the  firll 
Column. 

The  fame  re¬ 
duced  toSta. 
tute  Miles  of 
5280  feet,  or 
528  Revolu¬ 
tions  of  the 
Machine. 

The  Re- 
dudion  into 
Englilh  ma¬ 
ritime  Miles 
of  6000  feet, 
or  600  Re¬ 
volutions. 

H.  M. 

Ft.  Jn.  1  Feet. 

Feet . 

M.  Pts  Rev. 

M.  Pts  Rev. 

*5 

30 

45 

I 

1 2  9 

12  3 

II  10 
II  4 

280 

1 140 
1900 
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1420 

3320 

5400 

28 

4  10 

%  68 

I  1 2 

28 
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i  93 

30 

45 

2 

1 1  2 
10  9 
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lO 
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2170 

2130 
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9640 
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1  i  92 

1  4:  40 

2  I  25 

2  T  74 

I  i  2 

I  i  64 

1  4:  131 
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30 

45 

3 
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9 
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4  85 
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30 

45 

4 
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29450 

4  2  11 

4  i  70 
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4  ^  64 
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30 

45 

5 

7  3 

7 
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.  3 

31230 

32920 

34540 

36110 

!  i  87 

0  124 

^  22 
^  i  47 

5  123 

5  i  142 

5  4:  4 

6  1 1 

5  15 

30 

6' 
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6 

6 

5  9 

1570 
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.  1560 
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37680 

39250 

40810 

42360 
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7  i  97 

7  i  121 

8  1 2 

6  A  18 

6  ^  25 
6^31 

7  .  36 

6  15 
30 

45 

7 

5  6 

5  3 

5 

4  9 

1500 

1460 

1450 

1430 

43860 

45320 

46770 

48200 

8  ^  30 
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^  i  .  57 

9 
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45 

8 

4 
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4 
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8  t  to 

3  i  148 

8  ■  i  232 

8  i  109 
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10 

*5 

20 

3  10 
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4 

4 
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10  1 2 1 
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10  1  70 
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9  I 

9  42 

9  82 
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4^.  UA  0^  tv) 

0  0 

4  - 

4  2 

4  3 

300 

270 

1 30 
Stagnt. 

55500 

55770 

55900 

Stagnant. 

10  ^  6 

‘0  33 
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9  i  27 
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Obfervations  upon  the  Tide  in  the  River  Thames. 


A  TABULAR  Account^  Jhewtng  the  Strength  and  gradual  Increafe  of 
the  Tides  of  Flood  and  Ebb  in  the  River  Thames,  as  obferved  in^  Lam¬ 
beth  Reach^  off  of  Manchefter  Stairs^  and  in  the  Middle  of  the  River  ^ 
with  a  new  Injlrument  called  the  Marine  Surveyor,  on  the  i8th  of 
June,  1720;  It  being  then  the  laft  garter  of  the  Moony  and  con fe- 
quenil)  a  Neap  Tide.  The  Movement  of  the  Machine  14  Inches  under 
Water, 


F  L 

0  0  D. 

The  Time  of  Flood. 

tr 

n 

0 

rt 

*T3 
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0 
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Cur¬ 
rent  in 
every 

«5 

Min. 
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rent  to 
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fed  in 
the  firft 
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The  fame  re¬ 
duced  to  Sta¬ 
tute  Miles  of 
5280  feet,  or 
528  Revolu¬ 
tions  of  the 
Machine. 
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on  into  En- 
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timeMiles  of 
60C-0  feet, 
or  600  Re¬ 
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V.  Cape  Spartely  and  Cape  Trafalgar y  from  the  weftern  Ocean, 
are  known  to  make  the  Streights  Mouth,  from  whence  a  Current,  in 
the  middle  of  the  Channel  (which  is  about  five  Leagues  broad/  be¬ 
twixt  the  Barbar'j  and  Spani/h  Land,  runs,  at  lead:,  two  Miles  each 
Hour,  as  far  as  Ccutd  Point »  and  there  the  two  Coalts  opening  about 
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eighteen  Leagues  diftant  from  each  other,  the  Current  does  not  run 
above  one  Mile  an  Hour,  and  fo  continues  as  far  as  Cape  de  Gat^ 
which  is  feventy  Leagues  up  the  Mediterranean,  Our  Mariners  ob- 
ferve  a  Current  to  fet  to  the  weftern  Sea,  or  the  great  Ocean  from 
Ceuta,,  along  the  Barbary  Shore;  and  from  Gibraltar  along  the 
Spantfh  Shore;  but  that  on  the  Barbary  Shore  is  generally  their 
common  Rout,  not  only  as  being  the  freed  from  Rocks  and 
lefs  dangerous,  but  by  reafon  that  the  Tide  is  much  ftronger, 
than  it  is  on  the  other  Side,  which  the  fooner  helps  the  Ships 
out  of  the  StreightSy  which  are  the  narrowed  betwixt  the  Points  of 
Gibraltar  and  Ceuta ;  at  which  lad  Place,  a  Neck  of  Land  extends 
itfelf  a  confidcrable  Way  into  the  Sea  ;  and  it’s  my  Opinion,  and 
that  of  others,  that  whereas  the  Current  runs,  as  abovefaid,  two 
Miles  an  Hour  againd  this  Neck  of  Land,  the  Water  there  meets 
with  fo  violent  an  Oppofition  in  it’s  Courfe,  as  occafions  it  to  re¬ 
bound  with  fo  much  Force,  that  Part  of  it  returns  back  along  the 
fame  Coad,  and  fo  out  of  the  Streigbts  Mouth  ;  which,  with  the  fmall: 
Tide  that  fets  out  on  the  Spanijb  Shore ^  ’tis  believed,  may  exhaud 
a  confiderable  Part  of  that  Current,  which  continually  fets  in,  to  the 
Eadward,  at  the  Rate  I  have  already  mentioned.  What  I  look  up¬ 
on  to  be  very  remarkable,  is  that  in  the  Year  1712,  Monfieur  du 
V Aigle,,  that  fortunate  and  generous  Commander  of  the  Privateer 
called  the  Phoenix  of  Marfeilles,  giving  Chafe,  near  Ceuta  Point,  to  a 
Dutch  Ship  bound  for  Holland^  he  came  up  with  her  in  the  middle  of 
the  Gut,  or  Streigbts,,  betwixt  ^ariffa  and  ^‘angier,,  and  there  gave  her 
one  Broad-fide,  which  diredtly  funk  her,  all  her  Men  being  faved 
by  the  Means  of  Monf.  du  UAigle\  and  a  few  Days  after,  the  funk 
Ship,  with  her  Cargo  of  Brandy  and  Oil,  arofe  on*  the  Shore  near 
Tangier,  which  is,  at  lead,  four  Leagues  to  the  Wedward  of  the 
Place  were  fhe  funk,  and  diredlly  againd  the  Strength  of  the  Current ; 
which  has  perfuaded  many  Men,  that  there  is  a  Recurrency  in  the 
deep  Water  in  the  middle  of  the  Gut,  that  fets  outwards  to  the  grand 
Ocean,  which,  I  think,  this  Accident  very  much  demondratest  and 
podibly,  a  great  Part  of  the  Water,  which  runs  into  the  Streigbts 
does  return  that  Way,  and  along  the  two  Coads  which  I  have  all 
ready  mentioned  ;  otherwife,  this  Ship  of  Courfe,  mud  have  been 
drove  towards  Ceuta,  and  fo  upwards.  I  was  at  Gibraltar  when  this, 
happened,  where  I  faw  above  100  of  the  Butts  of  that  Cargo  of 
Brandy,  which  were  fent  thither  from  Tangier^,  I  likewife  fpoke  with- 
the  Captain  of  the  Ship,  who  told  the  Governor,  myfelf,  and 
many  others,  where  his  Velfel  funk;  and  her  rifing  afterwards  at 
Tangier,  appeared  very  unaccountable  jto  us,  as  it  does  to  me  to  this 
Day  ;  for  there’s  no  Doubt  but  the  S'hip  funk  where  the  Dutchman 
told  us,  fince  the  Spaniards  from  the  Land,  who  faw  it,  confirmed  it, 
to  us.  The  Water  in  the  Gut  mud  be  very  deep,  feveral  of  the 
Commanders  of  our  Ships  of  War  having  attempted  to  found  it  with  the 
longed  Lines  they  could  contrive,  but  could  never  find  any  Bottom. 

VI.  The 
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VI.  The  Falls  of  Niagara  are  a  mighty  Ledge  or  Precipice  of  folid  Recount  of 
Rock,  that  lies  acrofs  the  whole  breadth  of  the  River  (a  little  before 
it  empties  it  felf  into  or  forms  the  Lake  Ontario),  and  very  deep.  r,i  taken  at 
Monfieur  Borajfaw  never  meafured  the  Falls  himfelf,  though  he  Albany, 
has  been  there  at  feven  different  Times:  But  what  he  fays  is,  10. 

21.  from 

x  naC,^  ^  ^  Monfeur 

This  laft  Spring  the  Governour  of  Canada^  Monfieur  Vaudreil^  Bora  flaw, /7 

ordered  his  own  Son,  with  three  other  Officers,  viz.  Meffieurs  LenchiVi^/'/Vtf 
Longue  IJle^  SlVille.^  Lauhineau.,  tofurvey  Niagara.,  and  take 
exadl  height  of  the  Cataradl,  which  they  accordingly  did  with  a  Dudley,. 
Stone  of  half  an  hundred  Weight,  and  a  large  Cod-line,  and  found  Efqi  F.  R.sl 
it  upon  a  Perpendicular  no  more  than  twenty  fix  Fathom  5  his  Words  N-^.  371. 
were  Vingt  13  Six  Bras..  ^9- 

This  differs  very  much  from  the  Account  Father  Hennepin  has 
given  the  World  of  that  Catarad,  for  he  makes  it  an  hundred 
Fathom  *,  and  our  Modern  Maps  from  him,  as  I  fuppofe,-mark  it  at 
fix  hundred  Feet  ^  but  I  believe  Hennepin  never  meafured  it,  and 
there  is  no  gueffing  at  fuch  Things. 

When  lobjeded  Hen72epin*s  Account  of  thofe  Falls,,  to  Monfieur  Bo¬ 
rajfaw.,  he  replied  -,  That  accordingly  every  Body  had  depended  upon 
itas  right  until  the  late  Survey.  Upon  further  Difeourfe  heacknowledg- 
ed,  That  below  the  Catarad  for  a  great  way,  there  were  numbers  of 
fmall  Ledges,  or  Stairs  crofs  the  River,  that  lowered  it  fliil  more 
and  more,  till  you  come  to  a  Level ;  fo  that  if  all  the  Defeents  be 
put  together,  he  does  not  know  but  the  Difference  of  the  Water 
above  the  Falls,  and  the  Level  below,  may  come  up  to.  Father 
Hennepin,  but  the  ftrid  and  proper  Catarad  upon  a  perpendicular,  is 
no  more  than  twenty  fix  Fathom,  or  an  hundred  and  fifty  fix  Foot» 
which  yet  is  a  prodigious  Thing,  and  what  the  World  I  fuppofe  can¬ 
not  parallel,  confidering  the  greatnefs  of  the  River,  for  it  is  near  a 
Quarter  of  an  Englijh  Mile  broad,  and  very  deep  Water. 

Several  other  Things  Monfieur  Borajfaw  fet  me  right  in,,  as  to  the 
Falls  of  Niagara.  Particularly  it  has  been  faid,  That  the  Catarad: 
makes  fuch  a  prodigious  noife,  that  People  cannot  hear  one  another 
fpeak,  at  fome  Miles  diftance  whereas  he  affims,  you  may  converfe 
together  clofe  by. 

I  have  alfo  heard  it  pofitively  afferted,  That  the  Shoot  of  the  River 
when  it  comes  to  the  Precipice,  was  with  fuch  a  mighty  force,  that 
Men  and  Horfe  might  march  under  the  Body  of  the  River  without 
being  wet.  This  alfo  he  utterly  denies,  and  fays  the  Water  fails  in 
a  manner  right  down.  What  he  obferved  farther  to  me  was. 

That  the  Mift  or  Shower  fhis  Word  was  La  Brume)  which  the- 
Falls  make,  is  fo  extraordinary,  as  to  be  feen  at  five  Leagues  difiance,. 
and  rifes  as  high  as  the  common  Clouds.  In  this  Brume  or  Cloud,, 
when  the  Sun  ffiines,  you  have  always  a  glorious  Rainbow. 

Of 
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t3f  the  River  it  felf,  which  is  there  called  the  River  "Niagara^  he 
tells  me  it  is  much  narrower  at  the  Falls,  than  either  above  or  be¬ 
low,  and  that  from  below  there  is  no  coming  nearer  the  Falls  by 
Water,  than  about  fix  Engliflo  Miles,  the  Torrent  is  fo  rapid,  and 
withal  fuch  terrible  Whirl-pools. 

He  confirms  Father  Hennepin^  and  Mr  Kellu^s  Account  of  the 
large  Trouts  of  thofe  Lakes,  and  folemnly  affirmed  there  was  one 
taken  lately,  that  weighed  eighty  fix  Pounds  ;  which  I  am  the  rather 
inclined  to  believe  upon  the  general  Rule  that  Fifh  are  according  to 
their  Waters.  To  confirm  which,  a  very  worthy  Minifler,  now  alive 
in  New  England^  affimed  to  me  *,  That  while  he  was  a  Prifoner  at 
Mon-real^  in  Canada  River,  he  faw  a  Pike  brought’ up  one  Day  from 
the  River  to  the  Governour’s  Houfe,  and  carried  upon  a  Pole  be¬ 
tween  two  Men,  that  meafured  Five  Foot,  and  Ten  Inches  long, 
and  proportionably  large. 

I  my  felf  this  lafi:  Summer,  faw  a  Catarad,  three  Leagues  above 
Albana,  in  the  Province  of  New  York,  upon  Schene5!ada  River  called 
the  Cohoes,  which  they  count  much  of  there  ;  and  yet  that  is  not 
above  40  or  50  Foot  perpendicular.  From  thefe  Falls  alfo  there 
rifes  a  mifty  Cloud,  which  defeends  like  fmall  Rain,  that  when  the 
Sun  fhines,  gives  a  handfome  fmall  Rainbow  that  moves  as  you 
move,  according  to  the  Angle  of  Vifion.  The  River  at  the  Cohoes 
is  to  40  or  50  Rods  broad,  but  then  it  is  very  fhallow  Water,  for 
I  was  told  that  in  a  dry  Time,  the  whole  River  runs  in  a  Channel 
of  not  more  than  fifteen  Foot  wide. 

In  my  Journey  to  Albany,  20  Miles  to  the  Eaflward  of  Hudfon^s 
River,  near  the  middle  of  a  long  rifing  Hill,  I  met  with  a  brifk 
noify  Brook  fufficient  to  ferve  a  Water-Mill,  and  having  obferved 
nothing  of  it  at  the  beginning  of  the  Hill,  I  turned  about  and  fol¬ 
lowed  the  Courfe  of  the  Brook,  till  at  length  I  found  it  come  to 
an  End,  being  abforbed,  and  finking  into  the  Ground,  either  paf- 
fing  through  Subterraneous  Paffages,  or  foaked  up  with  the  Sand  5 
and  though  it  be  common  in  other  Parts  of  the  World  for  Brooks 
and  even  Rivers  thus  to  be  loft  •,  yet  this  is  the  firft  of  the  Sort,  I 
have  heard  of,  or  met  with  in  this  Country. 

An  Acemnt  of  Vll.  Tht  Rhofne,  Rhodanus,  by  Marc ellinus  cdWtd,  maximi  nominis 

fZeral  of  the  ^ ^^^0,  Fluvius  inter  ires  Eiiropce  maximus,  arifes  from 

mojl  confidera-  Gletchers,  as  we  call  them,  or  Montes  glaciales,  huge  Mountains 
He  Rivers  in  of  Ice,  near  the  Furca,  whofe  Height  hath  been  above  determined, 

foTi  Impetuofity  down  Vallefia,  the  tValliJfer- 

zer,  M.  D.  ^otming  a  long  Valley,  furrounded  on  both  Sides  with  huge 

F.  R.  S.  No.  Mountains,  till  it  lofes  it’s  W^aters  and  Name  in  the  Lacus  Lemannus, 
406.  p.  587.  or  Lake  Geneva,  but  refumes  it  again  near  the  Town  of  Geneva, 

The  Phefni^  it  flows  with  a  more  gentle  Defcent  through  fome  Provinces 

Rhofne.  fiance  into  the  Mediterranean  Sea. 
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T\iti:hefin^  ^icims^  by  Claudian^  in  his  Panegyric  upon’  tbe  Corr-  "Therhejl^i. 
fulat  of  the  Emperor  Honorius,  called  Pulcher,  the  handioin,  takes  it’s 
firft  Rife  from  two  fmall  Lakes  upon  the  S.  Gothard,  and  feme  late¬ 
ral  Sources  from  the  Lago  fopra  la  Cima  di  Pettine,  upon  a  Mountain 
called  Pettine,  the  Lago  della  Sella,  the  Lake  of  Rottom  upon  the 
Luckmannier  Berg,  the  Lake  of  Lorn,  and  the  Lake  of  Bedretto,  upon  a 
IVIountain  of  this  Name.  It  defeends  the  Lavinia  Vallis,  or  Liviner 
Valle'j,  and  in  it’s  way  to  the  Lake  of  Locarno,  receives  many  Brooks 
and  Rivulets  from  the  adjoining  Mountains:  It  unites  it’s  Waters  with 
the  Po,  near  Pavia,  and  lofes  itfelf  jointly  with  that  River  into  the 
Adriatic  Gulf. 

The  Rhine,  Rhenus,  by  Ccefar  de  Bello  Gallico  termed,  latijpmus  atque  .7^^  Tthins. 
aliijfimusy  arifes  in  three  feveral  Branches,  which  are  called  Rhenus 
anterior,  pofterior,  Gf  medius,  the  further,  the  hinder,  and  middle  Rhine, 

The  hinder  Rhine  takes  it’s  Rife  upon  the  high  Mountain  Avicula,, 

Colmen  del  Occello,  Part  of  the  Adula,  in  the  Alp  San  Porta,  from  a 
Gletcher,  or  Ice-Mountain,  which  extends  in  Length’ full  two  Hours. 

The  middle  Rhine,  Rhenus  medius,  arifes  upon  the  Lucktnannier  Berg,, 
which  is  likewLfe  Part  of  the  Adula,  in  the  upper  Part  of  a  Valley, 
called  San  Maria,  oppofite  to  one  of  the  Sources  of  the  Lhefin.  The 
furthermoft  Rhine,  Rhenus  anterior,  arifes  upon  that  Branch  of  the  CrV 
fpalt,  which  is  called  Cima  del  Badut,  Baduz,  and  foon  receives  feveral 
lateral  Branches  from  the  Alps  Mugels  and  Cornera,  Near  the  Mo- 
Life  entis  y  iht  further  2LV\d  middle  Rhine  pom  together,  and 
the  united  Stream  falls  into  the  hinder  Rhine,  near  Reichenau.  Below 
Rheineck,  the  Rhine  falls  into  the  Lacus  Bodamicus,  or  Boden  Sea,  and 
comes  out  of  it  near  Stein',  whence  walking  for  fome  time  the  Borders, 
of  Swijferland,  it  then  traverfes  great  Part  of  Germany  in  a  very  ir¬ 
regular  Courfe,  till  at  laft,  in  Holland,  it  lofes  itfelf  in  the  great 
Ocean. 

The  Reufs,  Rufa,  arifes  from  a  frnall  I.ake  called  Lago  di  Luzen-  The  Re'dfs. 
dro,  upon  the  S.  Gothard,  but  foon  receives  a  confiderable  Inforce- 
ment  from  the  Furca,  and  near  Urfelen,  another  from  a  mountainous 
Lake  in  Oberalp,  Near  Fluelen,.  not  far  from  Uri,  it  enters  the  IV. 

Waldftetten  Sea,  Lacus  quatuor  Civitatum  Sylveftrium,  but  refumes  it’s. 

Courfe  and  Name  2it  Lucern,  and  at  laft  falls  into  the  Aar  below 
IVindiJh,  Vindontffa, 

The  Aar,  Arcla,  Arula,  ari/es  upon  the  high  Mountain  Grimfula\ 
in  the  upper  Vallefia.  About  three  Hours  below  that,  it  falls  into 
the  Lake  of  Brientz,  and  out  of  that,  not  far  from  the  Monaftery 
Interlachen,  into  the  Lake  of  which  it  leaves  near  the  Town  of 

Lhiin,  and  thence  running  by  Bern,.  Solothur^i,  and  fo  down,  falls  at 
laft,  after  many  Windings  and  Turnings  into  the  Rhine  r\^2iV  Coble ntz^,^ 
Confluentia,  probably  fo- called  from  the  uniting  of  thefe  two  confide- 
lable  Rivers. 
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Of  the  Rife  of  feveral  Rivers^  &c^ 

The  Afcent  of  the  Mountains  of  Swiferland  being  fo  very  fudden 
and  quick,  that  as  I  have  fhewn,  the  Elevation  of  the  Mountains  in 
the  Canton  of  Glarus  above  the  Horizon  of  Zurich.^  though  not  quite 
three  Days  diflant,  is  more  than  three  Times  as  great,  as  the  Ele¬ 
vation  of  Zurich  itfelf  above  the  Level  of  the  Ocean,  of  which  it  is 
upwards  of  375  Englt/h  Miles  diftant  in  a  (freight  Line;  and  fo  in 
Proportion  of  others  .;  and  the  Rivers,  which  arife  in  thefe  Moun¬ 
tains,  rulhing  down,  in  Confequence  of  fo  quick  a  Defcent,  with 
great  Force  and  Impetuofity,  it  was  to  be  feared,  they  would  often 
overflow  their  Banks,  and  caufe  frequent  Inundations  in  the  flat 
Countries,  fof  which  there  are  too  many  Inftances  in  our  own  Val- 
lies  and  Plains,)  if  this  Force  and  Impetuofity  was  not  in  great  Mea- 
fure  broke,  and  their  Waters  difpofed  to  a  more  gentle  Defcent. 
And  this  is  effeclually  done  by  thofe  great  Receptacles  of  Water,  the 
Lakes,  which  are  befides  of  infinite  Ufe  to  the  Inhabitants  around 
them,  fupplying  them  with  Plenty  of  Fifh  for  their  Suftenance,  and 
enriching  them  by  the  Facility  with  which  Commerce  may  be  carried 
on  over  them.  Thus  the  Rhine  falls  into  the  Lacus  Bodamicus,  Boden- 
Sea.,  the  Rhofne  into  the  Lacus  Lemannus.,  or  Lake  of  Geneva,  the 
Muefa  and  Lhefin  into  the  Lake  of  Locarno,  the  Reiis  into  the  Lake  of 
Lucern,  the  Adda  and  Maira  into  the  Lake  of  Como,  the  Lint,  or  Li- 
mat,  into  the  Lake  of  Zurich,  the  Aar,  into  the  Lakes  of  Brientz  and, 
L’hun,  And  it  feems,  that  the  more  confiderable  the  Rivers  are,  and 
the  more  impetuous  their  Courfe,  fo ^uch  the  greater  muft  the  Re¬ 
ceptacles  be,  wherein  they  are  to  lofe  their  Force  and  Rapidity. 
The  Lake  of  Geneva,  and  the  Boden-Sea,  the  two  largefbin  Swijferland, 
evidently  evince  what  I  here  affert,  and  the  others  above-named  gra¬ 
dually  decreafe  in  Largenefs,  in  proportion  as  the  Rivers,  which  fall 
into  them,  are  lefs  and  lefs  rapid. 

yill.  Experience  has  proved  them  of  admirable  Efficacy  in  Scor¬ 
butic  and  Scrophulous  Cafes:  wherein  they  have  done  fuch  Wonders, 
that  a  Ihort  Account  which  was  publiflied  of  their  Cures  in  that  Kind, 
above  five  Years  ago,  was  looked  upon  by  fonie,  rather  as  a  roman¬ 
tic  Tale,  than  a  true  Narrative  of  real  Fadls. 

They  are  of  an  attenuating,  aftringent,  and  drying  Nature  :  And 
by  thefe  Qualities,  I  imagine,  they  perform  their  Cures.  The  firfl: 
is  the  known  Property  of  all  Water,  to  dilute  the  Blood,  and  thin 
the  Juices,  and  thereby  to  fit  them  to  pafs  the  fine  Strainers,  and  be 
carried  out  of  the  Body  by  their  proper  Drains.  In  the  Second  con- 
fifls  the  great  Excellence  of  HoltWater,  which,  by  it’s  notable  A- 
(Iringency,  braces  the  Solids,  (limulates  the  Fibres,  and  quickens 
their  contracftile  Power,  ^nd  thereby  enables  them  to  fhake  off,  pro- 
tiude  and  fqueeze  out  fuch  Feculencies,  as  may  adhere  to,  clog  and 
fluff  them  up.  And  this  Quality,  it  is  probable,  they  derive  from 
the  APom  and  Iron  that  are  fuppofed  to  impregnate  them.  The 
Ingreciients,  which  give  them  their  drying,  abforbing  and  healing 
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Quality,  are  the  Sulphur  and  Ochre;  by  which  they  imbibe  the 
peccant  Humours,  and  (heath  the  (harp  Sales,  that  lance  and  tear 
the  finer  Glands,  and  caufe  Blotches,  and  Ulcerations.  As  they  at¬ 
tenuate  and  aftringe,  they  are  a  noble  Diuretic,  removing  Obftru- 
dlions  from  the  Kidnies,  and  caufing  the  Renal  Glands  to  make 
their  due  Secretions,  and  at  the  fame  Time  dilTolving  the  groffer 
Salts,  and  fitting  them  to  be  carried  off  through  the  Urinary  Paf- 
fages. 

Thefe  Waters  have  been  found  of  excellent  Avail  in  many  other 
Illneffes,  befides  the  Scurvy  and  Evil. 

IX.  The  following  Conjedures  upon  the  Subjed  of  intermitting  Conjeaures 
and  reciprocating  Springs,  were  fuggefted  to  me  by  the  Phaenomena  upon  the  AV- 
of  a  particular  Fountain,  feen  by  rny  felf  this  laft  Winter.  I  am 
fenfible  that  my  Obfervations  made  on  it  are  very  imperfed,  in  Redp^ocTting 
Comparilbn  of  what  the  Societ'j  may  exped,  and  I  my  felf  hope  here-  Springs.  ^ 
after  to  give  them:  And  as  the  Conjedures  were  framed  chiefly  for  Mr  Jofeph  " 
my  own  ufe,  againft  another  Opportunity  of  obferving  this  Foun- 
tain  more  carefully;  fo  they  are  now  communicated  only  for  the  ufe  p^g.  30^, 
of  others,  who  may  perchance  find  fuch  an  Opportunity  before  me. 

Thefe  Obfervations  will  however  difeover  fomething  of  the  Nature  of 
this  Spring  not  yet  imparted  to  the  Society,  nor  taken  notice  of  by  the 
Naturalifts,  fo  far  as  I  know,  in  any  other  Spring  whatfoever.  But 
fince  they  are  few,  and  imperfed,  I- (hall  be  more  particular  in  my 
Relation  of  them,  that  no  greater  Strefs  may  be  laid  on  them  than 
they  deferve. 

The  Spring  is  fituated  at  one  End  of  the  Town  of  Brixam  near 
Torbay  in  Devonjhire,  and  is  known  by  the  Name  of  LaywelL  It  is  a 
long  Mile  diftant  from  the  Sea,  upon  the  North  and  North-Eaft  Side 
of  a  Ridge  of  Hills  lying  between  it  and  the  Sea,  and  making  a  Turn 
or  Angle  near  this  Spring.  It  is  fituated  in  the  Side  of  thofe  Hills, 
near  the  Bottom,  and  feems  to  have  it’s  Courfe  from  the  South-Weft 
towards  the  North-Eaft.  There  is  a  conftantly  running  Stream 
which  difeharges  itfelf  near  one  Corner  into  a  Bafon  about  eight  Foot 
in  Length,  and  four  Foot  and  a  half  in  Breadth  ;  the  Outlet  of  which 
is  at  the  fartheft  End  from  the  Entrance  of  the  Stream,  about  three 
Foot  wide,  and  of  a  fuflicient  Height.  This  I  mention,  that  a  better 
Judgment  may  be  made  of  the  perpendicular  Rife  of  the  Water  in 
the  Ba(bn,  at  the  time  of  the  Flux  or  Increafe  of  the  Stream*  Upon 
the  outfide  of  the  Bafon  are  three  other  Springs,  which  always  run, 
but  with  Streams  fubjed  to  a  like  regular  Increafe  and  Decreafe  with 
the  former.  They  feem  indeed  only  Branches  of  the  former,  or  ra¬ 
ther  Channels  difeharging  fome  Parts  of  the  conftantly  running  Wa¬ 
ter,  which  could  not  empty  itfelf  all  into  the  Bafon;  and  therefore 
when  by  means  of  the  Seafon,  or  Weather,  Springs  are  large  and 
high,  upon  the  Flux  or  Increafe  of  this  Fountain  feveral  other  little 
Springs  are  faid  to  break  forth,  both  in  the  Bottom  of  the  Bafon, 
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and  without  it,  which  difappear  again  upon  the  Ebb  or  Decreafe  of 
the  Fountain.  All  the  conftantly  running  Streams  put  together,  at 
the  time  that  I  faw  them,  were,  I  believe,  more  than  fufficient  to 
drive  an  Over-fhut  Mill ;  and  the  Stream  running  into  the  Bafon, 
might  be  about  one  half  of  the  whole. 

1  had  made  a  Journey  purpofely  to  fee  it,  in  Company  with  a 
Friend.  When  we  came  to  the  Fountain,  we  were  informed  by  a 
Man,  working  juft  by  the  Bafon,  that  the  Spring  had  flowed  and 
ebbed  about  twenty  times  that  Morning ;  but  had  ceafed  doing  fo, 
about  half  an  Hour  before  we  came.  I  obferved  the  Stream  running 
into  the  Bafon,  for  more  than  an  Hour  by  my  Watch,  without  per¬ 
ceiving  the  leaft  Variation  in  it,  or  the  leaft  Alteration  in  the  Height- 
of  the  Surface  of  the  Water  in  the  Bafon ;  which  we  could  obferve 
with  great  Nicety,  by  means  of  a  broad  Stone  laid  in  a  fhelving  Po- 
fition  in  the  Water.  Thus  difappointed,  we  were  obliged  to  go  and 
take  fome  little  Refrefhment  at  our  Inn ;  after  which  we  intended  to, 
come  back  and  fpend  the  reft  of  our  Time  by  the  Fountain,  before 
we  returned  Home.  They  told  us  in  the  Town,  that  many  had, 
been  difappointed  in  this  manner ;  and  the  common  People  fuperfti- 
tioufly  imputed  it  to  I  know  not  what  Influence  which  the  Prefence 
of  fome  People  had  over  the  Fountain ;  for  which  reafon  they  advi- 
fed,  that  in  cafe  it  did  not  flow  and  ebb  when  we  were  both  prefent,^ 
one  of  us  fhould  abfent  himfelf,  to  try  whether  it  would  do  fo  in  the 
Prefence  of  the  other. 

Upon  our  Return  to  it,  the  Man,  who  was  ftill  at  work,  told  us, 
that  it  began  to  flow  and  ebb  about  half  an  Hour  after  we  went  a- 
way,  and  had  done  fo  ten  or  twelve  times.  In  lefs  than  a  Minute, 
we  faw  the  Stream  coming  into  the  Bafon,  and  likewife  the  others  on 
the  outfide  of  the  Bafon,  begin  to  encreafe  and  to  flow  with  great 
Violence;  upon  which  the  Surface  of  the  Water  in  the  Bafon  rofe  an.. 
Inch  and  a  quarter  perpendicularly,  in  near  the  Space  of  two  Mi¬ 
nutes:  Immediatly  after  which,  the  Stream  began  to  abate  again  to 
it’s  ordinary  Courfe  ;  and  in  near  two  Minutes  time  the  Surface  was 
funk  down  to  it’s  ufual  Height,  where  it  remained  near  two  Minutes 
more.  Then  it  began  to  flow  again  as  before;  and  in  the  Space  of 
twenty' fix  Minutes  flowed  and  ebbed  five  times:  So  that  an  Increafe, 
Decreafe,  and  Paufe,  taken  together,  were  made  in  about  five  Mi¬ 
nutes,  or  a  little  more. 

1  could  obferve  by  the  Mark  upon  the  Stones,  that  the  Surface  of 
the  Water  in  the  Bafon  had  rifen  before  we  came  at  leaft  three  Quar¬ 
ters  of  an  Inch  perpendicularly  higher  than  when  we  faw  it;  and  I 
thought  that  I  could  perceive  fome  very  little  Abatement  each  Turn,^ 
both  in  the  Height,  and  in  the  Time  of  the  rifing  of  the  Surface, 
and  confequently  in  the  Time  of  it’s  finking ;  but  the  Time 
of  the  Paufe,  or  ftanding  of  the  Surfiice  at  it’s  ufual  Height,  or 
equable  running  of  the  Stream,  v/as  lengthened ;  yet  fo,  as  to  leave 
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fome  Abatement  in  the  time  of  the  rifing,  finking,  and  paufe  taken 
together.  This  is  all  which  my  fhort  Time  would  allow  me  to 
obferve ;  many  more  things  fhould  have  been  taken  notice  of,  as 
will  appear  from  the  Hypothefis  propofed  to  explain  thefe  Phaeno¬ 
mena. 

But  before  I  enter  upon  explaining  that  Hypothefis,  I  muft  re¬ 
mark  what  Difference  or  Agreement  is  to  be  found  between  this  Ac¬ 
count  of  the  Fountain,  and  another  publifhed  in  the  Philof,  Tranf, 
Numb.  204.  p.  909,  910,  in  two  Letters  from  Dr  Oliver  to  IFaU 
ter  Mo-^le^  Efq;  The  Doflor  places  it  a  Mile  and  half  from 
>:am:  1  fuppofe  he  means  Brixam^^.ajy  which  is  more  than  a  Mile 
off  from  the  Town.  He  gives  the  Dimenfions  of  the  Bafon  a  little 
different  from  mine,  making  the  Surface  of  it  thirty  Foot  fquare, 
whereas  I  make  it  thirty-fix  Foot.  He  fays,  that  it  ebbs  and  flows 
very  often  every  Hour;  which  is  certainly  falfe,  as  appears  both  by 
common  Report,  and  by  my  own  Obfervation.  When  it  once  be¬ 
gins  indeed  to  flow  and  ebb,  it  continues  to  do  fo  feveral  times  in  an 
Hour;  but  then  there  is  after  this  again  a  certain  Space  of  Time, 
perhaps  two  Hours  or  more,  when  it  runs  with  an  equable  Stream, 
without  any  the  leaft  Variation :  And  this  is  a  particular  Circumflance 
not  obferved  in  any  Spring  whatfoever  that  I  have  heard  of.  When 
the  Dodlor  firfl  faw  it,  viz.  in  July  1693,  he  fays  that  he  judged  the 
Flux  and  Reflux,  as  he  calls  them,  to  be  performed  in  about  two 
Min  utes:  If  he  means  two  Minutes  each,  it  agrees  very  well  with 
my  own  Obfervations ;  but  as  he  had  neither  Glafs  nor  Minute- 
Watch  with  him,  this  Obfervation  cannot  be  depended  on.  When 
he  faw  it  again,  viz.  in  Augufi  the  fame  Year,  he  judged  it  to  flow 
flower  than  before  ;  which  he  explains  by  faying,  that  though  it  per¬ 
formed  it*s  Flux  and  Reflux  in  little  more  than  a  Minute  f which  by 
the  way  is  quicker  than  before^  yet  it  would  ftand  at  the  Low-Water 
Mark  two  or  three  Minutes ;  which  I  fuppofe  he  calls  flowing  flower 
than  before,  becaufe  the  Space  of  Time  between  the  End  of  the 
Ebb  and  the  Beginning  of  the  fucceeding  Flux  was  longer.  I  had 
never  read  this  Account  ’till  lately;  long  fince  my  own  Obfervations 
were  made ;  but,  if  we  fuppofe  the  Doctor  to  have  made  his  Obfer¬ 
vations  fomewhat  nearer  the  Time  when  the  Fountain  was  to  ceafe 
ebbing  and  flowing,  than  I  made  mine,  our  Obfervations  will  per¬ 
haps  exadlly  agree :  The  Time  of  the  Flux  and  Reflux  being  fliorter, 
the  Time  of  the  Paufe  longer,  but  the  whole  Time  of  the  Flux,  Re¬ 
flux,  and  Paufe  taken  together,  being  fliorter  by  his  Account  than  by 
my  own.  He  fays,  that  he  found  it  by  his  Watch  to  flow  and  ebb 
fixteen  Times  in  an  Hour:  I  do  not  fuppofe  that  he  made  a  whole 
Hour’s  Obfervations,  which  muft  have  fhewn  him  a  Difference  in  the 
Times  of  the  Reciprocations  that  he  did  not  perceive;  but  having 
obferved,  that  one  Reciprocation,  or  a  Flux,  Reflux,  and  Paufe, 
took  up  about  the  Space  of  four  Minutes,  he  from  thence  computed, 
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as'I  Imagine,  that  there  would  be  fixteen  in  an  Hour,  prefuming  that 
there  was  no  Alteration  in  the  Times.  In  this  fenfe  I  would  under¬ 
hand  him,  when  he  adds,  that  he  was  informed  it  fometimes  flowed 
twenty  Times  in  an  Hour.  For,  according  to  his  Obfervation,  it 
flowed  at  the  rate  of  fixteen  Times  in  an  Hour,  according  to  my 
own  Obfervations,  at  the  rate  of  twelve  Times  in  an  Hour  j  perhaps 
before  my  Obfervations  at  a  lefs  Rate,  and  after  his  at  a  greater :  So 
that  in  the  whole  Hour,  according  to  the  feveral  Rates  taken  toge¬ 
ther,  it  may  flow  and  ebb  about  nine  or  ten  Times,  according  to 
another  Account  which  I  have  received  ;  but  of  this  I  can  aflert  no¬ 
thing  certain,  or  upon  my  own  Obfervations.  The  Dodor  adds, 
that  when  the  Water  in  the  Bafon  began  to  rife,  he  obferved  a 
Bubbling  in  the  Bottom  of  the  Bafon,  which  ceafed  when  the  Water 
began  to  fink.  This  I  did  not  fee,  becaufe  the  Springs  were  fmall 
and  low,  by  means  of  a  dry  Seafon  ;  but  it  was  confirmed  to  me  by 
the  Report  of  Eye-witnelTcs,  as  is  before  obferved. 

Having  thus  compared  the  two  Accounts  given  of  this  Fountain, 
I  come  now  to  my  Hypothefis,  for  explaining  the  Phjenomena  ob¬ 
ferved  by  me  ;  and  I  imagine  them  to  be  occafioned  by  two  Screams 
or  Springs,  one  of  which  pafling  through  two  Caverns  or  natural 
Refervoirs  with  Syphons,  meets  with  the  other  Stream  in  a  third  Re- 
fervoir  without  a  Syphon  ;  where  being  joined,  they  come  out  of 
the  Earth  together.  This  complicated  Piece  of  Machinery  will  be 
bell  underftood  by  beginning  with  an  Explanation  of  the  more  Am¬ 
ple  Parts  firfl ;  in  doing  of  which,  we  fhall  have  an  Opportunity 
of  confidering  fome  other  Sorts  of  Fountains,  which  have  already 
been  obferved,  or  may  hereafter  be  found  to.  be  in  Nature. 

The  Petitio  Principii^  or  Suppofition  of  Refervoirs  and  Syphons  in 
the  Bowels  of  the  Earth,  has  been  made  by  others  i  Pive  Re^nault^ 
in  his  Phil.  Converfations^  Vol.  2.  Conv.  6.  p.  125,  &c.  Eng.  Edit 
has  mentioned  it  in  general,  and  Dr  De/aguliers^  in  Phil.  Iranf. 
Numb.  384,  has  attempted  to  apply  it  to  two  Cafes  in  particular  ; 
as  Dechales,  T radt.  xvii.  de  Fontibus  Naturalibus^  &c.  Prop.  xv.  had 
done  in  two  ocher  Cafes  before  him.  Nor  is  it  unnatural  or  hard  to 
be  granted.  Wholoever  has  feen  the  Peak  of  Derbyjhire,  the  Hilly 
Parts  of  JVales^  or  other  Countries,  muft  be  fatisfied  that  they  abound 
with  Caverns  of  many  forts.  Some  of  them  are  dry,  others  ferve 
only  for  Paffages,  or  Channels  to  Streams,  which  run  through  them  ; 
and  a  third  Sort  colledt  and  hold  Water,  ’till  they  are  full.  They 
muft  likwife  have  obferved,  that  there  are  fometimes  narrow  Paf- 
lages  running  between  the  Rocks  which  compofe  the  Sides,  and  going 
from  one  Cavern  to  another.  Such  a  PaflTage,  of  whatfoever  Shape 
or  Dimenfions,  how  crooked  and  winding  faever  in  it’s  Courfe,  if 
It  be  but  tight,  and  runs  from  the  lower  Part  of  the  Cavern  firft  up¬ 
wards  to  a  lefs  Height  than  of  the  Cavern,  and  then  downwards  be¬ 
low  the  Mouth  of  the  faid  Pafikge,  will  be  a  natural  Syphon. 
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A  natural  Refervoir  then,  A  B  C  D,  with  fuch  a  natural  Syphon, 
MNP  may  be  fuppofed.  Let  a  Stream,  which  I  fhall  call  the  Feeding- 
Stream,  enter  it,  near  the  Top  at  O.  The  faid  Cavern  muft  contain 
all  the  Water  which  comes  in  at  O,  ’till  it  is  filled  to  the  Top  of> 
the  Syphon  at  N.  Then  the  Syphon  beginning  to  play,  and  being 
fuppofed  always  to  difcharge  more  Water  than  comes  in  by  the 
Feeding-Stream  at  O,  will  empty  the  Cavern,  ’till  the  Water  is  funk 
in  it  below  the  Mouth  of  the  Syphon  at  M,  when  it  muft  Hop,  ’till 
the  Cavern  is  filled,  and  the  Syphon  runs  again  as  before.  If  the 
Water  difcharged  by  fuch  a  Syphon,  M  P  be  brought  out  of  the 
Earth  by  a  Channel  P  Q^,  the  Water  will  flow  out  of  the  Earth,  and 
flop  alternately,  making  an  intermitting  Fountain  at  Q^, 

By  this  plain  and  eafy  Contrivance,  feveral  of  the  flowing  and 
ebbing  Springs  obferved  by  the  Naturalifts,  may  probably  be  ex¬ 
plained  ;  and  even  a  much  greater  Variety  of  them  than  is  hitherto 
known.  For  if  the  Feeding-Stream  at  O  fhould  arife  only  from  the 
Rains  in  Winter,  or  from  the  melting  of  the  Snow  in  Summer,  the 
intermitting  Fountain  would  become  a  temporary  Spring,  as  Dr  Plot 
calls  fuch  Springs  which  are  confimed  to  a  Seafon.  Or  if  the  Feed¬ 
ing-Stream  at  O  fhould  be  conflant,  but  yet  liable  with  other  Springs 
to  an  Encreafe  and  Decreafe  arifing  from  the  Seafons,  Weather,  or 
other  Caufes,  the  Conflru(fl:ion  of  the  Syphon  would  make  a  great 
Alteration.  For  when  the  Syphon  is  fo  made -that  it’s  Difcharge 
(  which  is  continually  decreafing,  as  the  Surface  of  the  Water  fub- 
fides  in  the  CavernJ  fhall  at  any  Time  be  equal  to  the  Feeding-Siream 
entering  at  O,  in  fuch  a  Cafe,  the  Syphon  mufl  continually, run,  and 
yet  not  empty  the  Cavern,  ’till  the  Feeding-Stream  at  O  is  fufheient- 
iy  diminifhed.  But,  when  the  Diameter  of  the  Syphon  at  N,  accord¬ 
ing  to  the  Fleight  of  the  Cavern,  is  fo  great,  and  the  Feeding- Stream 
at  O  fo  fmall,  that  the  Syphon  can  carry  off  (in  the  Manner  of  aWafte- 
PipeJ  all  the  Water  which  comes  in,  and  yet  not  run  with  a  full 
Stream  ;  the  Syphon  mufl  then  continue  to  run  without  emptying 
the  Cavern,  ’till  the  Feeding-Stream  at  O  is  fufflciently  enlarged. 
So  that  by  thefe  different  Conftrudions  of  the  Syphon,  there  may  be 
feme  Fountains  which  fhall  flow  conflantly  in  the  Winter,  or  a 
Seafon,  and  intermit  in  the  Summer,  or  a  dry  Seafon  ;  and  on  the 
contrary,  others  which  fhall  flow  continually  in  the  Summer,  or  a. 
dry  Seafon,  and  intermit  in  the  Winter,  or  a  wet  Seafon.  There  is> 
a  third  Variety,  which  may  arife  from  the  Make  of  the  Syphon,  and 
will  occafion  fuch  Irregularities  as  admit  of  no  certain  Explanation.. 
This  happens  when  the  Difcharge  of  the  Syphon  at  the  very  lafl  is  jufl 
equal  to  the  Feeding-Stream,  and  the  Cavity  of  the  Syphon  at  N  is 
large;  for  in  this  Cafe,  the  Air-Bubbles,  made  by  the  Fall  of  the 
Feeding-Stream  from  O  to  the  Bottom  of  the  Cavern,  will  fometimes 
accidently  get  into  the  Mouth  of  the  Syphon  at  M,  and  lodging  ac 
will  fo  choak  it  as  to  render  it’s  running  and  flopping,,  as  well  as 
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tiie  Quantity  of  its  Difcharge,  entirely  uncertain  *,  fo  that  thefe  fort 
of  Fountains  will  admit  of  no  farther  Confideration. 

But  before  I  leave  the  Confideration  of  Fountains  explicable  by 
one  Refervoir  and  Syphon,  it  may  not  be  amifs  to  obferve,  that  thofe 
which  intermit  regularly  will  have  their  Flux  always  longer,  and 
their  Paufe  or  IntermilTion  Ihorter  in  Winter  and  in  wet  Weather, 
than  in  Summer  or  in  a  dry  Seafon  *,  which  is  a  Confequence  of  this 
Hypothefis,  by  which  it  may  be  examined,  whether  it  be  applicable 
to  any  particular  intermitting  Fountain,  or  not. 

If  the  finglc  Refervoir  and  Syphon  has  another  Out-let  at  R,  fitu- 
ated  between  the  Bottom  C  D  of  the  Cavern,  and  the  Top  of  the 
Syphon  N,  we  fhall  have  another  kind  of  Fountains.  For  if  the 
Feeding- Stream  at  O,  is  capable  of  being  difeharged  by  the  Out-let 
at  R,  a  Fountain  derived  from  R  will  continually  run,  whilft  the 
Feeding- Stream  can  be  difeharged  that  Way,  and  will  encreafe  and 
decreafe  with  any  little  Alteration  happening  to  the  Feeding-Stream 
at  O,  provided  that  the  faid  Stream  does  not  grow  too  large  for  the 
'Out-let  at  R.  But  in  that  Cafe  the  Cavern  muft  be  filled  up  to  N, 
and  the  Syphon  may  begin  to  play  ;  which,  together  with  the  Out-let 
at  R,  may  difcharge  fo  much  as  to  make  the  Surface  of  the  Water  in 
the  Cavern  fink  below  R,  and  confequently  the  Fountain  proceeding 
from  R  muft  flop.  If  the  Difcharge  of  the  Syphon  is  fo  great  as  to 
empty  the  Cavern,*  then  the  Fountain  derived  from  R  will,  after 
fome  time,  begin  to  run  again,  and  encreafe  "till  the  Water  rifes  in 
the  Cavern  to  N ;  after  which  it  will  decreafe,  and  at  length  flop. 
But  if  the  Difcharge  of  the  Syphon  only  keeps  the  Surface  of  the 
Water  below  R,  without  emptying  the  Cavern,  then  the  Fountain 
derived  from  R  fhall  be  dried  up,  fo  long  as  the  Stream  at  O  con¬ 
tinues  encreafed  ;  and  fhall  run  again  when  the  faid  Feeding-Stream  is 
lefTened.  Thus  we  may  have  a  Spring  which  fhall  run  all  Summer,  and 
be  dry  all  Winter  :  Such  a  Spring  will  encreafe  juft  before  it  begins 
to  fail,  t.  e.  whilft  the  Water  in  the  Cavern  is  riling  to  N,  will^ be 
dried  up  fooner  in  a  wet  Summer,  and  break  out  later  in  a  wet 
Winter,  contrary  to  the  Nature  of  other  Springs.  Which  Particu¬ 
lars  are  worthy  of  Obfervation  in  fuch  fort  of  Springs  (  of  which  it  is 
faid  we  have  fome  \n  England)  and  will  ferve  to  difeover,  whether 
they  are  occafioned  by  this  kind  of  Machinery,  or  not. 

If  the  Syphon  MNP,  of  the  Refervoir  A  B  C  D,  having  no  Out¬ 
let  at  R,  fnould  difcharge  itfelf  into  a  fecond  Refervoir  EFGHof 
a  Imaller  Capacity,  but  furnifhed  with  a  Syphon  ST  V,  which  dif- 
charges  the  Water  more  plentifully  than  it  comes  in  ;  a  Fountain  de¬ 
rived  from  this  fecond  Syphon  S  T  V  would  fiow  and  intermit,  whilft 
the  firft  Syphon  MNP  continued  running  *,  i,  e,  "till  the  great  Re¬ 
fervoir  A  BCD  fhould  be  emptied.  After  which  it  would  entirely 
flop,  "till  the  faid  Refervoir  A  B  C  D  was  filled  again  by  the 
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Feeding-Stream  at  O,  and  then  it  would  flow  and  intermit  as  before: 

Such  a  Sort  of  compound  Fountain  would  be  liable  to  all  the  Va¬ 
riations  of  the  former  Fountains  derived  from  a  Angle  Refervoir,  if 
we  take  the  Fits  of  flowing  and  intermitting  of  this  for  the  Flux  of 
the  Former,  and  the  long  Stop  in  this,  whilfl:  the  great  Refervoir. 
is  filling,  for  the  Paufe  or  Intermiflion  of  the  former.  Befides 
which,  we  mufl:  remark,  that  as  the  Flux  in  the  former  Foun¬ 
tains  may^  be  changed,  and  be  made  longer  or  fhorter  ;  fo  in  this 
the  Number  of  IntermilTions  during  one  Fit  of  flowing  and  intermit¬ 
ting  may  not  always  be  the  fame,  becaufe  of  the  different  Capacities 
of  the  two  Refervoirs,  and  a  Difference  or  Change  occafioned  in  the 
Feeding-Stream  at  O.  For  if,  whilfl:  the  great  Refervoir  A  BCD  is 
emptying,  the  little  Refervoir  EF  GH  fliould  empty  itfelf  nine  times, 
for  Inftance,  and  be  half  full  again,  the  Fountain  derived  from  it’s 
Syphon  STV  mufl:  have  nine  Intermiflions  in  one  Fit,  and  ten  in. 
another,  alternately,  whilfl  the  Feeding-Stream  at  O  remains  the,, 
fame.  But  the  Feeding-Stream  at  O  being  leffened  or  enlarged,  with¬ 
out  making  the  Syphon  M  N  P  run  continually,  the  Number  of  In- 
termiffions  in  each  Fit  will  be  diminifhed  or  augmented  accordingly. 

But  ’cis  peculiar  to  this  laft  Sort  of  Fountains,  that  in  each  Fit^ of- 
flowing  and  intermitting  the  firfl  Flux  will  be  larger  and  longer  than, 
the  fecond,  and  the  fecond  than  the  third;  but  the  firfl  Intermiflion  wilF 
be  fhorter  than  the  fecond,  and  the  fecond  than  the  third  :  becaufe- 
the  Syphon  MNP  running  fafler  at  firfl  than  at  lafl,  the  Refervoir- 
EFG  H  mufl  be  a  fliorter  Time  in  being  filled,  and  a  longer  Time- 
in^  being  emptied  the  firfl  Time  than  the  fecond  ;  the  fecond  than  the  - 
third,  and  fo  on.  As  to  the  whole  Time  of  the  firfl  Flux  and  In- 
termiffion,  in  Comparifon  of  the  whole  Time  of  the  fecond  Flux  and  - 
IntermifTion,  it  is  a..  Particular,  requiring  fo  many  Things  to  be* 
taken  into  Confideration  for  determining  it  in  each  Cafe,  that  I  fhall.r 
wave  it  here,,  and  content  myfelf  with  fliewing  that  it  may  be  longer, 
by  an  Experiment  that  will  prefently  be  made.  Another  Variety  in 
this  Sort  of  Fountains  might  be  made  by  a  fecond  Feeding-Stream. 

coming  into  the  fecond  Refervoir  E  F  G  H  ;  but  the  bare  men-< 
tioning  of  that  will  at  prefent  be  fufficient. 

If  in  the  Contrivance  of  a  Angle.  Refervoir  and  Syphon,  the  Stream 
derived  from  the  Syphomflbould  fall  into  another  Refervoir  IKKL,  35 
having  no  Syphon,  but  only  a  common  Out  let  X,  and  fhould  in  this 
Refervoir  meet  and  join  with  another  Stream  conflantly  lunninc^,  a 
Fountain  derived  from  the  faid  Out-let  X  w^ould  be  a  Recipro.cau’ncT; 

Spring  ;  by  which  Name  I  call  thofe  Springs  which  flow,  conflantly^ 
but  with  a  Stream  fubjedl  to  encreafe  and  decreafe,  to  diflinGuim . 
them  from  Intermitting-Springs,  which  flow  and  flop  alternately. 

And  if  the  Out  let  X  be  too  fmall  to  carry  orf  all  the  Water  brought 
into  the  Refervoir  I  K  K  L,  by  the  Syphon,  over  and  above  vi^hat  is - 
brought  ia  by  the  conflantly  running  Scream.. W  ;  then  the  Surface 
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of  the  Water  in  the  faid  Refervoir  IKKL  muft  continually  rife,  ’till 
the  Velocity  of  the  Stream  going  out  at  X,  is  fufficiently  encreafed 
to  carry  off  the  Water  coming  in  :  Upon  which,  the  Difcharge  of 
the  Syphon  being  continually  Jeflened,  the  faid  Surface  will  again 
jubfide,  and  the  Velocity  of  the  Stream  at  X  will  diminifh  \  fo  that 
both  the  Encreafe  and  Decreafe  in  this  Reciprocating  Fountain  will 
be  gradual.  Befides,  if  the  Refervoir  I  KK  L,  or  the  Channel  deri¬ 
ved  from  it,  fhould  have  any  Leaks,  Crevices,  or  other  Out-lets, 
the  Water  will  ifuie  through  them  upon  the  Rifmg  of  the  Surface  in 
the  faid  Refervoir,  and  occafion  Springs,  which  will  ceafe  again 
when  the  Surface  fubfides. 

Fig.  36.  Let  us  now  fuppofe  fuch  a  Refervoir  IKKL,  with  a  conftantly 

running  Stream  W,  and  an  Out-let  X,  to  receive  the  Water  of  a 
Syphon  S  L  V,  coming  through  two  Refervoirs  AB CD  and  EF GH, 
as  before  defcribed.  A  Fountain  derived  from  X  in  this  Cafe,  w^ould 
be  an  intermitting  Reciprocating  Spring,  whofe  Stream  would  reci¬ 
procate,  but  whofe  Reciprocations  would  fometimes  flop,  and  have 
Fits  of  Intermifiion. 

Such,  in  all  probability,  is  the  Fountain  called  Layjuell^  before 
defcribed,  whofe  Phaenomena  gave  occafion  to  thefe  Thoughts,  and 
Jeem  capable  of  being  accounted  for  by  fuch  a  Contrivance.  And 
for  the  better  Difcovery  of  the  Nature  of  this  Fountain,  whether  it  is 
owing  to  fuch  a  Piece  of  Natural  Machinery,  or  otherwife,  it  would 
be  proper  to  obferve  the  length  of  Time  of  each  Increafe,  Decreafe, 
and  Paufe  in  every  Reciprocation,  together  with  the  Number  of  Re¬ 
ciprocations  in  every  Reciprocating-Fit,  and  likewife  the  length  of 
the  IntermifTions  of  the  faid  Fits.  'I’hefe  Obfervations  fhould  be  con¬ 
tinued  for  fome  Time,  both  in  a  fettled  Scafon,  when  the  Feedincr- 
Stream  at  O  cannot  change,  and  in  Variety  of  Seafons,  when  the 
faid  Stream  may  be  altered. 

Having  now  brought  thefe  Thoughts  to  the  End  propofed,  viz, 
an  Explanation  of  fuch  a  Fountain  as  Laywell^  I  fhall  carry  them  no 
farther;  but  conclude,  by  prefenting  to  the  View,  an  artificial  Foun¬ 
tain  of  this  kind,  which  being  very  eafily  made,  may  be  buried  in 
the  Bottom  or  Slope  of  a  Terrafs,  where  a  confiant  Stream  of  Water 
ran  be  brought,  and  will  furnifli  us  with  a  new  fort  of  Water- Works 
in  Gardens.  The  two  Refervoirs  ABCD,  EFGH,  with  their  Sy¬ 
phons  MNP,  STV,  and  the  third  Refervoir  IKKL,  with  it’s  ' 

%  36.  Out-let  X,  are  included  in  a  Box  Y  Y  Y  Y.  Into  this  Box  at  a  enters 
a  funnel  Faf  divided  within  the  Box  into  two  Pipes,  viz.  a  O,  which 
ferves  for  a  Feeding-Stream  to  the  great  Refervoir,  and  a  W,  which 
ferves  for  a  confiant  Stream  to  the  third  Refervoir.  A  Stream  of 
Water  being  let  into  the  Funnel  Faf,  will  difcharge  itfelf  like  fuch 
^ Reciprocating-Fountain  at  X,  where  there  is  a  Bafon 
:t  Z,ZZ  without  the  Box  to  receive  it;  with  an  Out-let  «,  and  a 
Diagonal  Gage  Z  Y,  to  mark  the  Rife  and  Fall  of  the  Water  in  the 
Balon.  CHAP. 
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CHAP.  III. 

MINERALOGY. 

I.  ‘J  HE  .following  Obfervations  are  the  Particulars  of  what  I  ^omeOher- 
X  obferved  during  a  Year’s  Seay  in  the  Weftern  Parc  of  vatiom  to- 
Cornwally  concerning  MineSy  &c.  wards  compo- 

Mina  in  general  are  Veins  or  Cavities  within  the  Earth,  whofe  Sides 
receding^roni,  or  approaching  nearer  to,  each  other,  make  them  of  Mine?  W 
unequal  Breadths  in  different  Places;  fometimes  forming  large  Spaces  Metals,  hy 
which  are  called  Holes.  They  are  filled  with  Subftances.  which 
whether  metallic,  or  of  any  o'ther  Nature,  are  termed  the  Si 
When  the  Subftances  forming  thefe  Loads  are  reducible  to  Metal  loz.  ^ 
the  Loads  are  by  the  Miners  faid  to  be  alive ;  otherwife  they  are 
termed  dead  Loads.  ^ 

In  Cornwall  and  Devon  the  Loads  always  hold  their  Courfe  from 
Eaftward  to  ^Yeftward ;  tho*  in  other  Parts  of  England  they  freouent- 
ly  run  from  North  to  South.  The  Miners  report,  that  the  Sides  of 
the  Load  never  bear  in  a  Perpendicular,  but  conftantly  underlay  ei¬ 
ther  to  the  North  or  South. 

The  Mines  feem  to  be,  or  to  have  been,  the  Channels  thro’  which 
the  Waters  pafs  within  the  Earth;  and,  like  Rivers,  have  their  fmali 
Branches  opening  into  them  in  all  Diredtions;  which  are  by  the  Mi¬ 
ners  termed,  the  Feeders  of  the  Load. 

Moll  Mines  have  Streams  of  Water  running  thro’  them,  and  when 
they  are  found  dry,  it  feems  to  be  owing  to  the  Waters  having 
changed  their  Courfe,  as  compelled  to  it,  either  becaufe  the  Load 

had  flopped  up  the  ancient  Pafiages,  or  that  fome  new  and  more 
eafy  ones  are  made. 

The  Load  is  frequently  intercepted  by  the  crofling  of  a  Vein  of 
Earth,  or  Stone,  or  fome  different  mecallick  Subftance.  In  which 
Cafe  it  generally  happens,  that  one  Part  of  the  Load  is  moved  a 
confiderable  Diftance  to  one  Side.  This  tranfienc  Load  is  by  the 
Miners  termed  a  Flooking;  and  the  Part  of  the  Load  which  is 
moved,  is,  in  their  Terms,  faid  to  be  heaved.  This  heaving  the 
Load  would  be  an  inexpreffible  Lofs  to  the  Miner,  did  not  Expe¬ 
rience  teach  him,  that,  as  the  Loads  always  run  on  the  Sides  of  the 
Hills,  fo  the  Part  heaved  is  always  moved  towards  the  Defcent  of 
^e  Hill.  So  that  the  Miner  working  towards  the  Afcent  of  the 
Hill,  and  meeting  a  Flooking,  confiders  himfelf  as  ,workiag  in  the 
1  art  heaved;  wherefore  cutting  thro*  the  Flooking,  he  works  upon 
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it’s  Back  towards  the  Afcent  of  the  Hill,  til!  he  recovers  the  Load, 

‘Vice  ‘veT's^» 

AD  fhews  a  Load  running  in  the  Side  of  a  Hill,  B  the  Feeders, 

C  the  Flooking,  D  is  the  Parc  heaved. 

Sometimes,  tho’  not  conftantly,  the  Mine  is  lined  with  an  interme¬ 
diate  Subftance  between  the  Load  and  itfelf.  This  is  (  properly 
fpeaking)  the  Wall  of  the  Load:  Though,  in  the  common  Accepta¬ 
tion  of  that  Term,  it  fignifies  either  fuch  intermediate  Subftance,  or 
the  Side  of  the  Mine,  where  the  Load  immediately  unites  itfelf  to  it. 
A  is  the  Side  of  the  Mine,  B  the  intermediate  Wall  of  white  Mun- 
die,  C  the  Load  of  Copper.  D  E  two  Walls  of  Spar-Scone,  F 
a  fmall  Vein  of  Tin  Ore. 

The  Springs  in  thefe  Parts  are  always  hard,  as  abounding  very 
much,  either  in  ftony,  or  fulphureo-faline  Particles. 

From  this  Water  thus  faturated  with  ftony  Particles,  we  frequent¬ 
ly  find  the  Pafiages  of  the  Water  under  Ground,  either  partly,  or 
totally  ftopped  up;  the  ftony  Matter  gradually  concreting  round  the 
Sides  of  the  Mine,  and  forming  thereby  a  confufed  Load  of  Spar- 
Stone. 

Ac  other  Times  this  ftony  Matter  concretes  more  diftindly:  In 
which  Cafe  the  ftony  Matter  feems  to  be  governed  in  it’s  Concretion 
by  a  Plaftic  Power. 

W  B,  When  I  fpeak  of  a  plaftic  Power,  I  would  be  underftood  as 
meaning  only  a  Modus  of  Attraction,  by  which  the  attraded  Particles 
are  ranged  in  this  or  that  determined  Form.  This  Power  then  fo 
exerts  it’s  Adlion,  as  to  range  the  concreting  Matter  into  the  Form 
of  a  hexagonal  Prifm,  whofe  Head  goes  off  in  a  hexagonal  Pyramid. 
Where  this  plaftic  Power  happens  to  be  fingle  and  uncontrouled,  it 
preferves  the  Form  of  the  Cryftal  to  very  confiderable  Magnitudes. 

In  thefe  fingle  Cryftals  we  may  obferve,  that  they  are  of  different 
Tranfparencies  and  Colours,  as  the  ftony  Matter  is  more  or  lefs  dif- 
engaged  from  other  Subftances,  or  as  thofe  other  Subftances  are  ca¬ 
pable  of  imparting  different  Tin6i:ures  to  them.  And  that  they 
feem  formed  laminatim  ;  tho’  the  Lamince  are  only  diftinguifhable, 
when  the  Matters  from  whence  the  Cryftal  is  fucceflively  formed, 
happen  to  differ  in  Purity.  The  Cryftal  A  was  at  firft  formed  from 
Matter  intangled  with  a  f^oul  yellow  Subftance;  after  which,  a  pure 
Matter  advening,  the  Cryftal  was  in  it’s  future  Lamination  formed 
more  pure  and  tranfparent. 

But  where  the  plaftic  Particles  are  more  numerous,  there  feems 
Reafon  to  believe,  that  thefe  very  plaftic  Particles,  before  they  are 
fixed,  are  fubjeeff  to  the  Controul  and  Direction  of  any  fixed  plaftic 
Particle,  within  the  Verge  of  whofe  Adivity  they  happen  to  move : 
notwithftanding  which,  after  they  are  once  fixed,  they  exert  their 
own  plaftic  Powers,  and,  in  Conjundion  with  the  firft  plaftic  Par- 
Side,  Rovern  the  future  Concretion,  in  fuch  Manner  as  to  form  a 
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feemingly  irregular  Cryftal,  tho’  compofed  of  two  or  more  regular 
Cryftals.  Thus  A  and  C  feem  to  have  attraded  amongll  the  flony 
Particles,  two  plaftic  Particles,  which  afterv;ards  exerting  their  own  42* 
Powers,  form  the  additional  Cryftals  B  and  D. 

There  are  many  Phaenomena  obfervable  in  thefe  Cryftals,  which, 
at  prefent,  I  may  pafs  over,  as  lefs  relating  to  the  Affair  of  Metals  j 
wherefore  I  (hall  only  add,  that  thefe  cryftaliine  Concretions  exert  a 
ftrong  Attradlion  on  many  metallic  Subftances.  As  the  Spar  A  has  Fig,  43,' 
attraded  the  three  Portions  of  Lead  B.  and  the  Cryftals  C  have  at* 
traded  the  Copper  D,  and  are  attraded  by  the  Lead  E.  Fig.  44. 

The  fulphureo-faline  Particles,  with  which,  as  I  obferved,  the 
Waters  are  frequently  faturated,  are  found  to  be  either  of  a  vitriolic 
or  an  arfenical  Nature  :  The  firft  conftantly,  if  pure,  concreting  into 
white  Cubes  refembling  Grains  of  Silver,  while  the  arfenical  Sulphur 
concretes  into  yellow  Cubes  like  Grains  of  pure  Gold.  Both  thefe 
are  by  the  Miners  termed  Mundic. 

Thefe  fulphureo-faline  Subftances  feem  direded  in  their  Concre¬ 
tions  by  a  plaftic  Particle,  in  the  fame  Manner  as  the  Cryftals  above- 
mentioned  ;  and,  like  them,  upon  the  fame  Principles,  are  found 
fimple  or  compound.  In  their  Sides  you  may  obferve  the  Concretion 
forms  itfelf  like  Threads,  which  in  three  Sides  run  in  different  Di- 
redions,  but  are  always  fimilar  in  the  oppofite  Sides. 

Fig.  45.  fhews  one  of  thefe  Cubes,  A  the  parallel  Threads.  Fig.  45. 

Fig.  46.  fhews  another  of  thefe  Cubes,  from  whofe  Sides  arife  Fig.  46. 
fmall  Segments  of  Cubes  C. 

But  this  plaftic  Power  feems  to  be  weakened  or  deftroyed,  in  Pro¬ 
portion,  as  this  fulphureous  Matter  is  more  or  lefs  intangled  with 
metallic  Subftances. 

Thus  in  Fig.  47.  the  plaftic  Particle  feems  for  a  while  to  have  ex-  Fig.  47; 
erted  it’s  Power  in  the  ufual  Manner,  till  the  advening  Matter  grew 
intangled  with  a  fmall  Quantity  of  Copper,  after  which  it  feems  only 
to  have  exerted  it’s  attradive  but  not  it’s  plaftic  Power. 

And  in  Fig.  48.  the  white  Mundic  being  infeded  with  Iron,  feems  Fig. 
fo  far  from  being  affeded  by  a  plaftic  Power,  that  it  concreted  in  the 
Form  of  Icicles  from  the  Fluid  which  tranfuded  thro’  the  Top  of  the 
Mine. 

Fig.  49.  reprefents  fome  fmall  Cubes  of  white  or  vitriolic  Mun-  Fig.  49; 
die. 

But  to  return  to  the  Mines:  They  are  found  to  contain  Iron,  Tin, 

Lead,  Copper,  and  a  pfeudometallic  Subftance,  by  the  Miners  ter¬ 
med  Glift. 

2.  Of  all  the  Subftances  concurring  to  form  the  terreftrial  Globe,  Som  farther 
Iron  probably  bears  the  greateft  Share  ;  as  it  not  only  abounds  in  moft  Obfervauavs 
Kinds  of  Stone,  fhewing  it  felf  in  Varieties  of  Crocus,  all  which  gain 
a  more  intenfe  Colour  by  Fire;  but  enters  likewife  greatly  into  the^^, 
Compofition  of  common  Clay  ;  as  may  be  judged  from  the  Similitude  ani  Metals, 
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of  Colour  between  Clay  and  dry  Iron  Ore;  from  the  eafy  Vitrifica¬ 
tion  of  Clay  ;  from  the  Refemblance  between  Clay  fo  vitrifyed  and 
the  Clinkers  of  Iron  ;  from  it’s  deep  red  Colour  after  Calcination  ; 
and  laftly,  from  it’s  yielding  pure  Iron,  by  being  burned  with  Oil. 

But  while  Iron  is  thus  entangled  with  other  Bodies,  it  rarely  em¬ 
ploys  the  Care  of  the  Miner ;  who  finds  the  Expence  of  reducing  it 
to  Metal  too  feldom  ballanced  by  the  Price  it  yields :  For  which 
Reafon  though  we  frequently  meet  with  large  and  rich  Loads  of  Iron, 
yet  ( the  Woods  having  been  applied  to  more  advantageous  Ufes) 
they  are  there  entirely  negledled. 

When  it  is  moft  pure,  I  find  the  Ore  under  three  different  Appear¬ 
ances. 

Paper  the  firfl:  contains  a  Piece  of  rich  dry  Iron  Ore,  whofe  Scra¬ 
pings  exadlly  refemble  an  Alkohol  Martis:  This  Kind  of  Iron  Ore  has 
very  nearly  the  Colour  of  common  Clay. 

Paper  the  fecond  contains  a  Piece  of  rich  Iron  Ore,  with  Part  of 
the  Wall  of  the  Load  formed  by  a  Concretion  of  yellow  Cryftals. 
In  this  Stone  the  Iron  radiates  from  Points  forming  Segments  of 
Spheres,  and  where  thefe  Spheres  leave  any  Interllices,  you  will  find 
a  Crocus,  or  Oker. 

Paper  the  third  contains  a  Stone  of  Iron  of  the  Kind  ufed  for 
burnifhing  Plate  ;  it  is  of  the  Species  of  the  Hcematites. 

Both  thefe  lafl  Stones  fcrape  into  a  deep  Crocus. 

From  the  fecond  Inftance  we  may  conjedlure,  that  the  yellow 
Colour  in  Cryftals  arifes  from  a  Crocus  entangled  with  the  fiony 
Salts. 

Though  the  Want  of  Wood  in  Cornwall  deprives  it  of  the  Advan¬ 
tages  it  might  otherways  reap  from  Iron  as  a  Metal,  we  fhall  never- 
thelefs  find  it  far  from  being  an  ufelefs  Ore,  when  we  confider  it  as 
fometimes  impregnating  the  Waters  with  vitriolic  Salts,  thereby 
making  them  a  proper  Menflruum  for  diffolving  the  diffeminated 
Particles  of  Metals;  fometimes  deftroying  the  fulphureous  Menftrua, 
which  ( though  they  difiblve  the  difleminated  Metals)  do  neverthe- 
lefs  obfirudl  their  new  Concretions ;  and  fometimes  as  being  itfelf 
the  Magnet  by  which  the  metallic  Particles  are  attra<5ted  into  new 
Concretions. 

The  next  metallick  Subfiance  found  in  Cornwall  and  from  which 
thefe  Ifiands  are  fuppofed  to  take  their  Name,  is  It  is  never 

found  but  as  an  Ore  ;  whereas  Gold  is  never  found  but  as  a  Me¬ 
tal,  at  lead  it’s  Ore  is  unknown,  and  all  other  Metals  are  found 
fomietimes  as  a  Metal,  and  fometimes  as  an  Ore. 

"I  in  always  fhoots  into  Cryftals  which  are  of  different  Magnitudes 
from  two  Ounces  in  a  fingle  Cryfial  to  fuch  as  efcape  our  Sight, 

1  hefe  Cryfials  are  for  the  mofi  Part  interfperfed  in  Loads  of  other 
Subfiances 
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Paper  the  fourth  contains  Tin  Cryftals  interfperfed  in  a  Load  of 
a  Kind  of  Clay,  in  which  is  obfervable  a  confiderable  Quantity  of 
Red-oker. 

Paper  the  fifth  contains  a  Stone  of  hard  Iron  Stone,  in  which  are 
exceeding  fmall  Cryftals  of  Tin. 

Paper  the  fixth  contains  fomewhat  larger  Cryflals,  interfperfed  ina 
dry  Red-oker. 

Paper  the  feventh  contains  Tin  Cryftals,  interfperfed  with  Spar- 
done  and  a  Sort  of  Marl. 

Paper  the  eighth  contains  larger  Crydals,  interfperfed  in  a  kind 
of  Clay  and  Red-oker,  as  in  Paper  the  fourth. 

When  a  hundred  Sacks  of  the  Load  (each  containing  more  than  a 
Winchejler  BufhelJ  yield  one  Gallon  of  clean  Ore,  the  Load  is  edeem- 
cd  very  well  worth  working. 

Sometimes  thefe  Crydals  are  fo  colle6led  into  one  Mafs,  as  to  form 
Loads  of  pure  Tin  Ore,  and  fo  large  as  to  yield  to  the  Value  of  looib. 
every  twenty-four  Hours. 

Paper  the  ninth  contains  two  Stones  of  fuch  pure  Loads,  in  which 
obferve  the  one  is  black,  and  the  other  nearly  white. 

Thefe  Crydals  concrete  fometimes  into  the  Form  of  a  Parallelopi- 
pedon,  whofe  Summit  is  covered  by  a  Pyramid  ;  fomtimes  the  An¬ 
gles  formed  by  the  Sides  of  the  Pyramid,  and  fometimes  the  Sum¬ 
mit  of  the  Pyramid  are  as  it  were  plained  away. 

Paper  the  tenth  contains  feveral  of  thefe  Crydals,  of  which  Num¬ 
ber  the  fird  contains  a  whole  Crydal;  which  has  none  of  it’s  Angles  Fig.  50. 
off.  The  fecond  contains  a  Crydal  which  has  only  two  of  it’s  Angles 
plained  away.  The  third  contains  a  Crydal  which  has  all  it’s  Angles  Fig.  51. 
plained  away.  The  fourth  contains  a  Crydal  which  has  all  it’s  An-  Fig.  52, 
gles  and  it’s  Summit  plained  away.  Fig,  53, 

Sometimes  the  Crydals  reprefent  two  equal  pentelateral  Pyramids 
joined  at  their  Bafe. 

As  in  Paper  the  eleventh,  which  contains  two  Cluders  of  Crydals, 
which  confidered  feparately  are  of  that  Form. 

Under  whatfoever  Form  thefe  Crydals  flioot,  they  always  carry 
an  exceeding  fine  Surface ;  which,  when  rubbed  off,  can  be  renew¬ 
ed  by  no  Art.  In  Paper  the  fourth  one  Side  of  the  Parallelopipedon 
is  rubbed  away  to  fhew  it’s  Appearance  after  lofing  it’s  natural  Sur-  - 
face. 

Thefe  Crydals  are  of  different  Colours  from  the  White  ( like 
white  Sugar  candyed  )  to  the  deep  Black.  Thus  Paper  the  twelfth 
contains  a  group  of  fmall  white  Tin  Crydals,  which  are  very  uncom¬ 
mon.  Thefe  white  Crydals  feem  to  me  to  carry  a  finer  Ludre  than 
any  other  I  ever  faw,  and  are  perfedbly  tranfparent  ;  fo  that  were  they 
found  of  equal  Size  with  the  black  Crydals,  and  of  a  white  Water 
(which  I  imagine  may  be'l  their  Hardnefs  and  Weight  (in  both  which 
they  exceed  any  other  Fofiil)  would  probably  make  them  preferable 
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to  the  Diamond.  However,  as  the  deeper  Colours  of  thefe  Cryftals 
feem  to  arife  from  a  greater  Proportion  of  Iron  in  their  Compofi- 
tion,  which  they  throw  off  in  an  Iron  Slag  upon  Fufion,  and  which 
changes  by  proper  Degrees  of  Heat  into  a  Crocus,  thereby  changing 
the  Colour  of  the  Cryftal  to  a  brighter  Red*,  fo  the  white  Tin  Ore 
is  certainly  to  be  efteemed  both  richeft  and  bed,  as  mod  free  from 
Iron. 

Paper  the  thirteenth  contains  a  Piece  of  the  Load  contained  in 
Paper  the  feventh,  in  which  the  Crydals  are  of  a  brighter  red,  from 
it’s  being  heated  red-hot.  {Thefe  Specimens  were  all  produced  before 
the  Society^  and  are  fince  prefented  to  Sir  Hans  Sloane,  -Prefident.) 

Thefe  Crydals  feem  to  be  the  heavied  Bodies  the  Earth  produces, 
except  Quickfilver  and  adtual  Metals.  Their  fpecific  Gravity  is  to 
Water  as  90  to  10  *,  to  Rock  Crydal  in  Water  as  90^  to  26  *,  to 
Diamond  as  90  2  to  34;  and  to  pure  malleable  Tin,  as  found  by  re¬ 
peated  Trials,  as  90  4  to  78  ;  from  whence  appears  the  Poflibility  of 
what  fome  Miners  affirm,  viz.  That  a  cubical  Inch  of  fome  Tin  Ores 
will  yield  more  than  a  cubical  Inch  of  Metal. 

Having  already  taken  Notice  that  the  Crydals  of  Tin  are  fome- 
times  fo  fmall  as  to  efcape  the  Eye,  and  fo  dideminated  in  the  I.oad 
as  not  to  make  above  sooth,  or  lo'oo  Part  of  the  Load,  one  would 
naturally  imagine  it  an  cndlefs  Labour  to  cleanfe  the  Ore  from  fuch 
a  vad  Difproportion  of  Rubbiffi.  But  the  great  fpecific  Gravity  of 
thefe  Crydals  renders  the  cleaning  it  lefs  troublefome,  and  lefs  ex- 
penfive,  than  in  any  other  Ore  whatever.  It  requires  no  more, 
than  that  the  whole  Stuff  be  damped  to  a  fine  Powder,  after  which 
it  is  waffied  by  a  Water,  whofe  Force  is  fo  moderated  as  to  walh 
away  only  the  lighted  Parts.  This  Stamping  and  Wafhing  is  repea¬ 
ted  till  the  Ore  is  left  exceedingly  clean,  and  yields  in  Metal  from 
2o  to  according  as  it  is  cleanfed  from  the  Load,  and  as  it  is  in  it’s 
own  Nature  more  or  lefs  free  from  Iron. 

.1  Beg  Leave  to  defer  the  Account  of  Lead  and  Copper. 

II.  The  Peak  is  famous  for  feven  Places,  which  have  been  dignifi¬ 
ed  by  our  Ancedors,  with  the  Name  of  Wonders:  i.  Chatfworth^  a 
magnificent  Seat  of  his  Grace  the  Duke  oildevonjhire^  2.  Mam-tor\ 
3.  Elden-hole\  4.  The  ebbing  and  flowing  IVelhy  5.  Buxton-JVell\  6.  Peakes 
Hole^  and  7.  Pool's  Hole.  The  Fird  being  a  Work,  not  of  Nature, 
but  Art,  does  not  come  within  the  Defign  of  this  Account.  Mam-tor 
is  a  huge  Precipice  facing  the  Ead,  or  South-Ead ;  which  is  faid  to 
be  perpetually  diivering  and  throwing  down  great  Stones  on  a  fmal- 
ler  Mountain  below  it  *,  and  that  neverchelefs,  neither  the  one  in- 
creafes,  nor  the  other  decreafes  in  Bignefs.  This  Mountain  is  com- 
pofed  chiefly  of  a  Sort  of  Slate-Stone  (called  in  that  Country  Black 
Shale)  and  great  Stone.  The  Nature  of  the  Black  Shale  is  known  to 
be,  that  notwithdanding  it- is  very  hard  before  it  is  expofed  to  the 
Air,  yet  it  is  afterwards  very  eafiiy  crumbled  to  Dud.  Thus  on 
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any  Storm,  or  melting  of  Snow,  this  Shale  is  confiderably  wafted ; 
and  as  the  great  Stones  are  gradually  difengaged,  they  muft  neceffa- 
rily  fall  down.  That  it  is  only  at  thefe  Times  that  the  Mountain 
waftes,  is  affirmed  by  the  moft  intelligent  of  the  neighbouring  Inha¬ 
bitants:  And  that  this  Decay  is  not  perpetual,  I  can  affirm  myfelf ; 
having  not  only  taken  a  clofe  Survey  of  it,  but  alfo  climbed  up  the 
very  Precipice,  without  feeing  any  other  ftiivering  in  the  Mountain, 
than  what  the  treading  of  my  own  Feet  in  the  loofe  crumbled  Earth 
occafioned.  That  the  Mountain  does  not  decreafe  in  the  mean  Time, 
is  a  Tale  too  frivolous  to  need  any  Confideration. 

Elden-hole^  is  a  huge  perpendicular  Chafm.  The  Depth  of  it  is  i^iden-hoki 
not  known.  Mr  Cotton  tells  us,  that  he  founded  884  Yards,  and  yet 
the  Plummet  drew.  But  he  might  eafily  be  deceived,  unlefs  his 
Plummet  was  of  a  very  great  Weight;  for  otherwife,  I  imagine  the 
Weight  of  a  Rope  of  that  Length,  would  be  fo  great  as  to  make  the 
Landing  of  the  Plummet  fcarce  perceivable.  Be  that  as  it  will,  the 
Depth  of  it  is  to  be  fure  very  confiderable  ;  and  fince  have  na 
where  in  England  fo  good  an  Opportunity  of  fearching  the  Bowels  of 
the  Earth  to  fo  great  a  Depth ;  I  wonder  no  curious  Perfon  has  ever 
had  the  Courage  to  venter  down.  It  is  faid  indeed,  that  a  poor  Fel¬ 
low  was  hired  to  be  let  down  with  a  Rope  about  his  Middle,  two 
hundred  Yards  ;  and  that  he  was  drawn  up  again,  out  of  his  Senfes,. 
and  died  a  few  Days  after:  And  no  Wonder,  for  the  poor  Wretch 
having  nothing  elfe  to  reftedt  on  in  that  difmal  Place,  but  the  Danger 
he  had  put  himfelf  into  for  the  Sake  of  a  little  Money,  might  pro¬ 
bably  be  frightened  out  of  his  Senfes.  Or  indeed  the  very  Fatigue 
itfelf  might  put  him  into  that  Condition  ;  as  any  one  will  eafily  ima¬ 
gine,  who  has  been  let  down  but  a  quarter  of  the  Way,  and  drawn  - 
up  again  in  that  Manner.  But  I  conceive,  that  if  any  intelligent  and 
prudent  Perfon  was  to  be  let  down  in  a  proper  Machine  ;  he  would 
not  be  much  in  Danger,  and  his  Fatigue  would  be  very  inconfider- 
able. 

The  ehUng  and  flowing  JVell  is  far  from  being  regular,  as  fome  have  'EbMngand 
pretended.  It  is  very  feldom  feen  by  the  Neighbours  themfelves  Welk^ 

and,  for  my  Part,  I  waited  a  good  while  at  it  to  no  Purpofe. 

BuxtQn4Vell  has  been  efteemed  a  Wonder  on  account  of  XdNO  -^uxton-WdL 
Springs,  one  warm  and  the  other  cold,  rifing  near  each  other.  But 
the  Wonder  is  now  loft,  both  being  blended  together.  The  Spring 
which  is  now  ufed  for  bathing,  appears  to  be  3^^  Degrees  of  one 
of  Mr  Uawkjhee\  Thermometers  warmer  than  the  common  Spring- 
Water  there 

Peakes  Hole  and  Pool's  Hole  are  two  remarkable  horizontal  PeaPs-holL 

under  Mountains,  the  one  near  Caftleton^  the  other  juft  by  Buxton. 

They  feem  to  me  to  have  owed  their  Original  to  the  Springs.  whicE 

*  The  Spring  Water  kept  the  Spirit  of  Wine  at  41^  the  Bath  Water  raifed  it  to  2  ^^-^ 
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have  their  Current  through  them.  It  is  eafy  to  imagine  that  when 
the  Water  had  forced  it’s  Way  through  the  horizontal  Fiflures  of  the 
Strata^  and  had  carried  the  loofe  Earth  away  with  it,  the  loofe 
Stones  muft  of  Courfe  flill  clown  and  that  where  the  Strata  had  few 
or  no  FilTures,  they  remained  entire,  and  fo  formed  thofe  very  irrer 
gular  Arches  which  are  Fo  much  wondered  at  in  thefe  Places.  Whe¬ 
ther  this  be  the  true  Origin  of  thefe  Caves  or  not,  I  fubmit  to  thofe 
who  fhall  hereafter  have  the  Curiofity  to  'examine.  It  feems  more 
probable  to  me,  than  what  othe  rs  have  hitherto  propofed.  The 
three  Rivers,  as  they  are  commonly  called,  in  Peakes  Hole  ,2iXt  only 
fome  Parts  of  tlie  Cave  deeper  than  the  reft,  and  receiving  all  their 
Water  from  the  Spring  which  comes  from  the  farther  End  of  the 
Cave.v  Tbe  Water  which  paftes  through  Pool's-hole  is  impregnated 
with  Particles  of  Limeftone,  and  fo  has  incrufted  almoft  the  -whole 
Cave  in  fuch  a  Manner,  that  it  appears  like  one  folid  Rock^. 

The  Lead-mines  in  Derhyjhire  are  very  various  with  regard  to  their 
Courfes.  One  into  which  I  went  down  had  two  Branches  5  one/  run- 
ning  to  the  N.  E.  the  other  to  the  N.  W.  and  as  I  was  informed, 
one  of  the  beft  they  ever  difeovered  ran  due  North.  Their  Breadth 
and  Depth  are.  full  as  irregular.  The  Bodies  through  which  they 
dig  to  come  at  the  Vein  are  generally  Limeftone  and  Black  Shale,  But 
it  is  uncertain  which  of  the  two  is  uppemoft.  Of  two  Mines  into 
which  I  went  down,  in  one  they  had  digged  firft  through  26  Yards  of 
Limeftone^  then  through  one  of  Black  Shale :  In  the  other  firft  through 
4^  ^Y2,rds  of  Shale^  and.  then  through  28  oHLimeftone,  The  Subftances 
which  they  find  mixt  with  the  Or<?,  are. 

-  r.  Chert,  This  is  a  kind  of  Flint,,  whifh  Dr,  Woodward  is 
called  fo,  when  it  is  found  in  thin  Strata,  But  in  the  Peak  the 
Strata  of  Chert  ‘axo  oktn  four  Yards  thick,  or  thicker.  They  are 
found  in  Limeftone^~^x\^  not  always  difpofed.in  Strata,  Thofe  which 
I  took  notice  of  were  generally  either  black,  or  of  fuch  a  Colour  as 
the  infpiftated  Juice  of  the  Buckthorn  Berries,  which  the  Painters 

call  by  the  Name  of  Sap-green :  Whence  they  are  called  Green  Cherts 
and  Black  Cherts,,. 

2.  Spar:  This  is  compofed  of  Cryftalxnixi  with  other  Bodies.  Thofe 
which  they  call  Sugar-Spars^  are  thofe  whofe  Cryftallizations  are  very 
Imall,  and  fo  on  crumbling  to  Pieces  have  the  Appearance  of  pow¬ 
dered  Sugar.  I  have  two  forts  of  thefe;  white  and  blue.  Dog-tooth 
Spar  IS  a  white  pointed  Spar,  in  Form  and  Colour  fomething  refem- 
bhng  Teeth.  ,  . 

^  3*  Cauk.  This  Dr.  JVoodward  fays  is  a  coarfe  talky  Spar.  But 
in  ^at  Subftance  which  I  met  with  in  this  Country  under  the  name 
of  Cauk  ;  1  could  not  difeover  any  Flexibility  or  Elafticity,  which 
that  learned  Writer  has  fee  down  as  Characfterifticks  of  Falk  and  SPalky 

Method  of  Fofllls,  pag.  21.  'f  Ibid.  pag.  18. 
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Bodies,  *  It  fe«ms  to  me  to  be  nothing  but  Spar  incorporated  with  a 
coarfe  earthy  Matter.  When  this  Cauk  xs  mixt  with  pellucid  Cryftal- 
lizations  of  Spar^  it  is  called  Baftard  Cauk. 

There  are  feveral  other  Bodies  mixt  in  the  Mines  with  Lead^ore: 
But  as  they  did  not  occur  in  thofe  Mines  which  I  examined,  I  fhall 
omit  the  Mention  of  them. 

When  the  Ore  is  brought  up  from  the  Mine  it  is  broken  to  Pieces 
that  the  Spar^  Cauky  or  pther  Bodies  which  adhered  to  it,  may  be  the 
more  eafily  feparated.  It  is  then  thrown  into  a  large  Sieve  and  wafh- 
ed,  and  fo  farther  purified  from  extraneous  Bodies.  After  this,  it  is 
carried  to  the  Furnace  in  order  to  be  fmelted.  The  Furnace,  which 
I  faw  near  Workfworthy  was  very  rude  and  fimple,  confiding  only  of 
fome  large  rough  Stones,  placed  in.  fuch  a  Manner  as  to  form  a  fquare 
Cavity,  into  which  the  Ore  and  Coals  are  thrown  ftratum  fuper  /Ira¬ 
tum  j  two  great  Bellows  continually  blowing  the  Fire,  being  moved 
alternately  by  Water.  I  law  no  other  Fuel  tiled  on  this  Occafion  but 
dried  Sticks,  which  they  call  white  Coal,  f  Mr  Ray  informs  us, 
that  they  ufe  both  white  and  black  Coal  or  Charcoal  in  Cardigan/hire, 
I  fuppofe  becaufe  that  Ore  is  harder  ,to  flux ;  the  Charcoal  making  a 
more  vehement  Fire.  They  generally  throw  in  fome  Spar  along 
with  the  Ore,  which  is  thought  by  imbibing  the  Sulphur  to  make  it 
flux  more  eafily.  They  frequently  throw  in  alfo  fome  Cowke  for 
Cinders  of  Pit-coal j  becaufe  they  think  it  attrads  the  Drofs,  and  fo 
makes  an  eafier  Separation  of  it  from  the  Lead.  When  the  Ore  is 
melted,  it  runs  out  at  an  Opening  in  the  Bottom  Part  of  the  Front 
of  the  Furnace,  through  a  fmall  Channel  made  for  that  Purpofe, 
into  a  cylindrical  Vefiel,  out  of  which  it  is  laded  into  the  Mould. 
The  Drofs  of  the  Ore  on  fmelting  is  called  Slag,  This  Slag  is  after¬ 
wards  fmelted  again  with  Cowke  only,  and  the  Lead  obtained  from 
it  is  called  Slag-lead,  Their  Way  of  making  Red-lead  is  the  fame 
with  j|  Mr  Ray^s  Account;  only  they  ufe  three  Parts  of  Lead,  and 
one  of  Slag‘lead\  and  think  that  the  Red-lead  made  thus  is  better  than 
'  if  made  without  Slag-lead, 

III.  The  Engine  confifts  ofa  Triple  working  three  PumpSy  which 
both  fuck  and  force  Air,  by  Means  o{  thr  tQ  Regulat  or  Sy  and  are  alternate¬ 
ly  applied  to  drive  Air  into,  or  draw  it  from  any  Place  affigned, 
thro^  fquare  wooden  Trunks;  which  being  made  of  flit  Deal,  and 
I  o  Inches  wide  in  the  Infide,  are  eafily  portable,  and  joined  to  one 
another  without  any  Trouble. 

'Experim,  I.]  I  filled  a  tall  cylindric  Glafs  with  the  Steams  of  a 
burning  Candle  and  burning  Brimftone  Matches,  in  fuch  Manner 
that  a  lighted  Candle  would  go  out  almoft  as  foon  as  it  was  let  down 
into  that  foul  Air.  Then  fixing  the  Trunks  for  fquare  Pipes)  to  the 
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*  Catalogue  of  Foffils,  Vol.  i.  part  i.  p.  ‘57.  f  Colleaions  oiEnglifi  Words, 
Ed.  2.  p.  174.  |j  Ibid.  p.  200. 
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forcing  Hole  of  the  Engine,  I  drove  frelh  Air  into  the  Bottom  of  the 
above-mentioned  Receiver  i  fo  that  the  foul  Steam  came  out  at  the 
7  op  of  the  Receiver,  which  was  open. 

Having  filled  another  Receiver  fclofe  at  Top)  with  foul  Steams, 
as  before,  I  placed  it  in  a  Pofition  almoft  horizontal,  only  with  the 
clofe  End  fomething  above  the  open  End,  that  the  foul  Steam  might 
not  go  out  of  itfelf,  when  fpecifically  lighter  than  common  Air.  I 
fixed  the  Trunks  to  the  Sucking-hole  of  the  Engine;  and  by  working 
the  Engine,  drew  out  the  foul  Steams  from  every  Parc  of  the  Re¬ 
ceiver,  as  the  Trunks  were  applied  to  them  fuccelTively. 

Having  filled  with  foul  Steams,  and  fet  upright  fas  in  the  firft 
Experiment)  the  cylindric  open  Receiver,  I  applied  the  Trunks  to 
the  fucking  Part  of  the  Engine,  with  their  open  End  near  the  Bottom 
of  the  Receiver  Therf,  by  pumping,  the  Steams  were  all  drawn 
downwards,  and  fo  out  at  the  Top  of  the  Trunks  at  the  Engine; 
whereas,  in  the  firft  Experiment,  they  were  driven  out  at  the  Top  of 
the  Receiver. 

Having  fet  a  Candle  in  the  cylindric  Receiver  above-mentioned,, 
without  having  filled  it  with  Steams,  and  let  down  the  Trunks  into- 
the  Receiver,  below  the  Flame  of  the  Candle,  I  laid  the  wet  Leather 
over  the  Mouth  of  the  Receiver,  leaving  about  Half  an  Inch  open, 
for  the  Air  to  come  in ,  notwithftanding  which  the  Candle  began  ta 
dwindle,  and  be  ready  to  go  out;  but  working  the  Engine  with  the 
Trunks  joined  to  the  forcing  Part,  the  Candle  revived,  and  burned, 
at  laft,  as  well  as  in  the  open  Air.  When  I  had  left  off  Pumping, 
the  Flame  of  the  Candle  diminifhed  again ;  but  when  it  was  ready 
to  go  out,  it  revived  again,  upon  forcing  in  more  Air  with  the  Ea- 
gine. 

When  Damps  in  Mines  are  fpecifically  lighter  than  common  Air, 
they  will  be  driven  out  of  the  Mine  by  the  firft  Experiment. 

When  Damps  are  fpecifically  heavier  than  common  Air,  they  may 
be  fucked  out  by  the  Second  or  Third  Experiment. 

When  a  Sought  or  is  carried  from  a  Mine  to  any  diftant  Val¬ 
ley,  to  difeharge  the  Water,  or  fave  the  Trouble  of  raifing  it  quite 
to  the  Top  of  the  Pit,  Shafts^  or  perpendicular  Pits  are  generally 
funk  from  the  Surface  of  the  Earth  to  the  faid  Sough,  to  prevent 
the  Workmen  from  being  fuffocated  as  they  dig  the  Sough,  and  that 
at  a  great  Expence  ;  but,  by  the  fourth  Experiment,  frefh  Air  may  be 
driven  down  to  the  Workmen,  to  continue  their  breathing  free  and 
fafe,  and  to  keep  in  their  Candles ;  by  which  Means  the  Expence  of 
perpendicular  Shafts  will  be  faved. 

It  has  been  found  by  feveral  Experiments,  that  a  Man  may  breath 
a  Gallon  of  Air  in  One  Minute,  and  a  Candle  of  Six  in  the  Pound 
will  burn  nearly  as  long  in  the  fame  Quantity  of  Air;  therefore  the 
Model  o%ly  is  capable  of  fupplying  frefh  Air  to  One  Man  ;  and  con- 
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fequently,  a  large  Engine  will  abundantly  fupply  Air  for  the  burnino- 
of  Candles,  and  the  Working  of  a  great  Number  of  Men  in  a 
Mine. 

One  Man  may  v/ork  an  Engine  like  the  Model,  and  bigger  every 
way  in  the  Proportion  of  a  Foot  to  an  Inch. 

As  at  every  Stroke,  14  cylindric  (or  1 1  cubic)  Feet  of  Air  are  dri¬ 
ven  in,  or  as  many  cubic  Feet  of  Damp  fucked  our,  if  the  Axis  of 
the  Cranks  be  turned  round  60  Times  in  a  Minute,  one  Man,  in 
that  Time,  may  change  the  whole  Air  in  a  cubic  Space,  v/hofe 
Side  is  8  Feet ;  and  one  Horfe,  by  working  24  Pumps  with 
Half  the  Velocity,  will  eafily  do  four  Times  the  Work  of  one 
Man. 

The  Engines  work  with  a  great  deal  of  Eafe,  becaufe  no  PrefTure 
of  Atmofphere  is  to  be  removed  ;  only  a  Velocity  to  be  given  to  one 
Sort  of  Air,  to  change  it  for  another. 

Fire  will  not  do  in  all  Cafes,  though  in  fome,  it  will  draw  foul  Air 
out  of  Mines  with  fuccefs  ;  becaufe  feveral  Sorts  of  Damps  extinguilh 
Fire,  and  fome  fulminate,  and  are  dangerous,  when  Fire  comes 
near  them ;  and  even  in  common  ftagnanc  Air,  Fire  will  not  keep  in 
long. 

I  am  fenfible,  that  large  Bellows  have  fometimes  been  made  Ufe 
of  for  this  Purpofe  ;  but  they  require  a  much  greater  Power  to  pro¬ 
duce  the  fame  Effed,  and  cannot  have  the  Advantage  of  being  im¬ 
mediately  changed  from  Forcing  to  Sucking  ;  neither  are  they  fo  cheap 
as  the  propofed  Engine,  which  may  be  all  made  of  Wood  except  the 
Cranky  which  muft  be  of  Iron,  and  the  Barrels  of  very  thin  Cop¬ 
per. 


Boflon,  July  19.  1729. 

IV.  1\  /T  R  ^dams  and  his  Servant  being  employed  to  repair  a  Pump  Account  of 
IVx  in  this  Place,  about  fix  o’Clock  this  Afternoon  uncovered 
the  Well;  uppn  which  he  immediately  attempted  to  go  down,  Pro- 

Means  only  of  a  Tingle  Rope;  but  had  not  defcended  above  five  or  ^ 
fix  Feet,  before  he  was  rendered  incapable  of  fuflaining  his  Weight,  UrliL-z 
and  without  fpeaking,  or  any  Signals  of  Diftrefs  flipped  down  fud-  Greenwoodj 
denly  to  the  upper  Part  of  the  Joint  of  the  Pump  ;  where  being  fup- 
ported  about  a  Minute,  fetching  his  Breath  in  a  very  diftreflTed  bridgi^  New- 
Manner,  he  fell  to  the  Bottom,  wliich  was  about  eight  or  ten  Feet  England.  N®. 
lower,  and  covered  with  but  a  very  few  Inches  of  Water,  without  41 1*  P»  184. 
difcovering  any  Signs  of  Life.  Hereupon  his  Servant  (Fhomas  Reardon) 
with  great  Precipitation  took  the  Rope  in  his  Hand,  in  order  to  de- 
fcend  to  the  Relief  of  his  Mailer  ;  but  at  the  fame  Dillance  from  the 
Top,  met  with  the  fame  fatal  Interruption ;  and  without  difcovering 
any  Signs  of  Diftrefs,  was  heard  to  fall  to  the  Bottom. 

The  Workmen  above  prepared  a  T'hird  with  a  Tackle  about  his 
Wafte.  Upon  his  Defcent  he  was  rendered  Speechlefs,  and  made  no 

B  b  2  Signs 
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Signs  at  all,  though  he  had  agreed  to  it;  whereupon  being raifed  from 
the  Well,  he  was  thought  to  have  the  Image  of  Death  imprefled  upon 
him  ;  but  upon  the  Ufe  of  proper  Means  was  foon  recovered  with¬ 
out  remembring  any  thing  particularly  that  had  pafled. 

Some  Hours  after  this  the  other  Bodies  were  taken  up;  but,  as 
we  had  before  been  well  allured  it  would  be,  with  all  the  Marks  of 
a  violent  Death  upon  them. 

There  was  nothing  particular  relating  to  this  Well,  excepting 
that  it  was  nearly  fituated  to  the  Town-Dock,  the  Refervoir  of  all 
the  Dregs  of  the  Neighbouring  Streets  ;  and  is  about  30  Feet  deep, 
which  in  this  Place  is  fo  confiderable,  that  it  is  lower  than  the  Sur¬ 
face  of  the  Water  at  the  greatell  Ebb.  There  had  not  been  an  Air- 
^uhe^  or  PalTage  for  the  external  Air  to  communicate  with  it  for  fome 
confiderable  Time. 

This  Evening  feveral  Trials  were  made  on  defending  Lights ;  parti¬ 
cularly,  by  letting  down  lighted  Candles  uncovered,  others  inclofed 
in  Lanthorns,  and  others  with  the  Lanthorn  placed  in  a  Pail ;  but 
in  all  thefe  Endeavours  it  was  obferved,  that  whatfoever  the  Cir- 
cumftances  of  the  defcending  Light  were,  it  never  reached  above  fix 
Feet. 

July  20.  I  repeated  this  Evening  fuch  Experiments  in  the  Damp  as 
related  to  Flame^  and  found  the  Effedf  much  the  fame  as  before  ;  viz., 
in  about  6  Feet  below  the  Top  of  the  Well,  the  Flanae  would  grow 
dim,  and  if  not  immediately  raifed,  would  change  to  a  bluilh  Colour,, 
and  become  more  and  more  contradled  or  diminifhed,  till  in  about  a- 
Minute’s  Time  it  would  be  totally  extinguilhed,  without  any  Re¬ 
mains  or  Stench  accompanying  the  Wick.  In  thefe  Experiments  I 
particularly  obferved,  that  the  Flame  in  all  it’s  Changes  ftill  conti¬ 
nued  it’s  pyramidical  Figure  -,  nor  did  a  quicker  or  flower  Defcent 
make  any  Alteration  in  thefe  Circumftances.  One  Experiment  was 
very  particular,  relating  to  the  Flame  of  a  Candle.  We  took  a 
common  Pail,  and  having  fixed  a  Candle  to  the  Bottom  thereof,  eredf 
about  8  Inches  long,  we  poured  as  much  hot  Water  into  the  Pail 
as  reached  within  a  quarter  of  an  Inch  of  the  Blaze  of  the  Candle. 
Then  having  carefully  lowered  the  Pail  down  the  Well,,  the  Flame, 
notwithftanding  it  was  defended  by  the  reeking  Steams  of  the  hot 
Water,  went  out  at  the  fame  Depth,  and  in  the  fame  Time  as  it  did 
before.  After  this  we  immerfed  burning  Coals, ^  flaming  Brimftone, 
and  lighted  Matches,  all  which  were  extinguiflied  with  very  little 
Difference  as  to  the  Time,  or  other  Circumftance. 

Two  Experiments  were  made  relating  to  Anhnal  Life.  A  large 
Kitling  was  very  much  affeded  in  about  a  Minute’s  Time ;  and  after 
three  Minutes  was  rendered  fo  weak,  that  after  fhe  was  taken  out,  fhe 
could  not  fuftain  her  Weight  on  her  Legs.  Being  at  length  pretty 
well  recovered,  we  carefully  bound  her  up  in  a  Silk  Handkerchief,' 
that  fhe  niight  be  the  more  eafily  fufpended ;  and  having  Jet  hei? 
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down  about  i6  or  i8  Feet,  in  three  Minutes  fhe  was  afFeded  in  the 
like  Manner  as  before,  making  a  very  diftrefled  Noife,  and  in  about 
five  Minutes  was  in  fuch  extraordinary  Convulfions  as  rendered  the 
Sight  not  a  little  dihigreeable  *,  but  in  thefe  Throws  fhe  difengaged 
herfelf  from  the  Handkerchief,  falling  to  the  Bottom,  without 
making  any  Efforts  to  fwim  ;  whence  we  concluded  they  were  the  Jaft 
Struggles  for  Life,  in  which  fhe  broke  loofe. 

We  tried  the  fame  fatal  Experiment  upon  a  fmall  Bird,  which  be¬ 
ing  fufpended  in  the  Damp  about  three  Minutes,  was  found  entirely 
fenfelefs,  and  according  to  all  Appearance  pafl  Recovery.  Upon 
taking  it  in  my  Hand,  I  found  it  was  very  cold,  nor  had  it  the  lead 
Motion  that  I  could  difcover;  however,  keeping  of  it  clofe  between 
my  Hands,  which  were  pretty  warm,  in  about  a  Minute  I  felt  a  fmall 
Palpitation,  which  prefently  increafed  to  a  ftronger  Pulfe,  till  in 
about  fix  or  feven  Minutes  the  Bird  was  reflored  to  a  perfedl  and 
uninterrupted  Refpiration.  About  half  and  Hour  after  this,  we  again 
put  the  Bird  into  the  Damp^  and  continued  it  there  about  five  ML 
nutes,  after  which  we  found  it  pad  Recovery. 

July  21.1  repeated  feveral  of  the  Experiments  relating  to  Lights 
and  Flame,  which  fucceeded  with  very  little,  if  any  Alteration,  as  be^ 
fore  *,  which  we  looked  upon  as  an  undoubted  Confirmation  of  the 
Continuance  of  the  Damp.  Whereupon  we  proceeded  ;  fird,  to  exa¬ 
mine  the  Eladicity  of  the  Air  in  the  Well,  by  letting  down  a  fmall 
Bell,  the  Sound  of  which  was  as  didind  and  loud,  as  in  any  ordinary 
Well  of  the  fame  Depth 

Then  to  difcover  the  Degree  of  Moidure,  we  took  a  large 
Spunge  a  little  wet,  which  with  the  Silk  Strings  whereby  we  let  it 
down,  weighed  278  Grains.  This  being  fufpended  in  the  Damp^  up¬ 
wards  of  five  Minutes,  and  then  raifed,  was  carefully  weighed,  and 
found  to  be  of  the  fame  Weight  precifely.  After  this  we  dried  the 
Spmge^  which  then  weighed  but  261  Grains,  and  having  applied  it  to 
iht  Damp  for  the  Space  of  ten  Minutes,  we  found  alfo,  that  it  had 
not  gained  the  lead  Part  that  could  be  perceived  in  it’s  Weight,  Al- 
fo,  a  large  Bundle  of  Catgut,  weighing  two  Ounces  fifteen  Penny¬ 
weight  ten  Grains,  acquired  not  the  lead  Augmentation  thereto,  by 
being  fufpended  for  a  very  confiderable  Time. 

To  thefe  Experiments  we  added  one  upon  the  Hydroftatical  Balance,. 
in  order  to  determine  whether  there  was  any  extraordinary  Difference 
as  to  the  Denfity,  or  Specific  Gravity  of  common,  and  this  vitiated 
Air,  The  Balance  we  made  ufe  of  was  very  large,  and  accurately 
poized,  and  the  Solid,  whick  was  a  Globe,  was  four  Inches  eight 
tenths  in  Diameter.  This  with  its  String  weighed  in  t.he  Air  feven 
Ounces  fix  Penny-weight.  And  after  we  had  immerfed  it  in  the 
Damp,  it  lod  nothing  of  it’s  Weight,  being  then  in  Mquilihrio  to  fo 
great  a  Degree  of  Exadnefs  that  half  a  Grain  W'ould  over-ponderate, 
on  either  Side,. 
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This  Damp  abated  more  and  more  by  being  expofed  to  the  Air, 
till  on  Jid-j  the  25th,  Ferfons  were  let  down  to  the  Bottom  without 
any  Inconvenience.  ) 

The  other  Inftance  is  of  a  very  fudden  Subterraneous  Vapour,  on 
May  9,  1729,  in  a  Well  in  School-koufe-Street^  Bofton, 

This  Well  had  been  opened  for  fome  confiderable  Time  ;  and 
not  only  enlarged  in  it’s  Diameter,  but  funk  fourteen  or  fifteen  Feet 
deeper.  Hereupon  Mr  Rennief^  and  a  young  Man  whofe  Name  was 
Rnf'el^  undertook  to  lay  the  Stones.  They  had  been  employed  all 
the  Day,  till  about  fix  o’Clock  in  the  Afternoon,  when  Rennief  per¬ 
ceived  a  very  unufual  Stench,  of  which  he  firfl  upbraided  his  Partner 
as  an  Ad  of  Indecency,  till  by  the  extraordinary  Increafe  thereof,  he 
was  apprehenfive  of  fome  greater  Danger.  Rujfel  was  hitherto  unfen- 
fi  ble  thereof,  but  perceiving  his  Partner’s  Vifage  to  change  to  a  very 
uncommon  Degree,  called  up  for  Relief ;  at  which  Inftant,  as  he 
afterwards  expreffed  himfelf.  He  firjl  perceived  a  very  Jlrong  noifome 
Smelly  refemhling  rotten  Fijh^  which  on  a  fudden  feized  his  Senfes^  and 
rendered  him  unable  to  fuftain  his  Weight,  Rennief  hdid  immediately 
clofed  his  Mouth  and  Noflrils  with  his  Hand  ;  and  when  the  Bucket 
wasjowered  with  a  third  Perfon  for  their  Relief,  afTifted  in  getting 
Rujfel  into  it.  As  the  Bucket  was  raifing,  Rujfel  was  taken  with  very 
unufual  and  extraordinary  Fits ;  and  when  he  was  laid  upon  the 
Ground,  till  Rennief  was  taken  out,  could  fcarce  be  kept  Hill  by  the 
united  Strength  of  three  or  four  Perfons  but  bounding  and  writhing 
his  Body,  like  a  Fifh  newly  taken  from  the  Water.  Rennief  was 
affeded  only  with  fainting  Fits.  After  three  Hours  Rujfel  recovered 
of  thefe  extraordinary  Convulfions,  but  was  difordered  in  his  Brain 
during  the  whole  Night ;  and  though  Rennief  was  fooner  relieved  of 
his  Fits,  he  continued  extreamly  difordered  for  a  longer  Time.  It 
was  thought  remarkable,  that  neither  of  them  was  affeded  with  ei¬ 
ther  Vomiting  or  Purging. 

This  Accident  happened  on  Friday,,  and  on  the  Monday  they  were 
both  reftored  to  perfed  Health.  The  Well  continued  infeded  for  a 
very  little  while,  and  when  on  the  Monday  following  fome  other 
Workmen  renewed  the  Work,  there  was  nothing  Noifome  that  could 
be  perceived. 

I  cannot  call  to  Mind,  that  there  is  any  Inftance  of  fuch  a  tranfient 
Vapour  or  Damp  recorded  in  the  Philofophical  FranfaWions  %  and 
muft  confefs  I  am  at  a  Lofs  how  to  account  for  it.  Should  there  be 
Subterraneous  Exhalations  which,  like  the  Clouds  or  Wind  in  the 
Atmofphere,  fhifted  from  one  Place  to  another,  it  might  be  of  great 
Importance  to  obferve  the  Particulars  thereof,  efpecially  fuch  as  are 
Malignant,,  as  this  was.  The  Palfage  of  this  Vapour  was  about  25 

Feet  below  the  Surface  i  a  Depth  too  great  for  it  to  affed  Cellars 
or  Vaults, 
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I  had  forgot  to  note,  that  this  Parc  of  the  Town  lies  very  high  % 
and  the  Ground  for  about  te^  Feet,  hard  Clay,  and  the  reft  a  coarfe 
band  and  Gravel. 

V.  It  was  firft  taken  notice  of  on  the  fecond  of  Auguft  ]aft,  in  a  ^  Su-otemne- 

M.arjhy Field  ftcuated  in  the  Parifti  of  FUnx-Hill^  about  ten  or  twelve  ous  Fire,  ob- 
Miles  South  Weft  Canterbury,  Jewed  in 

It  began  on  the  fide  of  a  little  Brook  near  the  Water,  and  con- 
tinned  to  burn  along  it’s  Bank,  without  fpreading  much  for  fome 
Days.  Afterwards  it  appeared  on  the  other  fide,  and  extended  itfelf  399.  pag. 
the  fpace  of  fome  Acres  over  the  Field,  confuming  all  the  Earth,  307- 
where  it  burnt,  into  red  Allies  quite  down  to  the  Springs  *,  which  in 
moft  places  lay  four  Feet  or  more  deep.  On  the  Twenty  fourth  of 
September  I  went  to  fee  it,  and  found  it  had  confumed,  as  well  as  I 
could  guefs  by  my  Eye,  about  three  Acres  of  Ground. 

It  then  burnt  in  many  Places,  and  fenc  forth  a  great  Smoak  and 
ftrong  Smell,  very  like  to  that  of  a  Brick  Kiln.  It  never  flamed  but 
when  the  Earth  was  turned  and  ftirred.  For  fome  fpace  round  where 
it  was  burning,  the  Ground  felt  hot,  tho’  the  Grafs  feemed  no  more 
parched  than  might  reafonably  be  expected  from  the  Drynefs  and- 
Heat  of  the  Seafon.  I  caufed  it  to  be  turned  up  in  feveral  Places, 
and  found  the  Earth  hoc  and  wet  near  four  Feet  deep,  and  much, 
hotter  about  two  Feet  than  near  the  Surface. 

When  this  Earth  was  expofed  to  the  Air,  tho’  it  was  very  moift: 
and  not  hotter  than  you  might  eafily  bear  with  your  Hand,  the  Heat 
increafed  fo  fall,  that  in  a  few  Minutes  it  was  all  over  on  Fire,,  like 
Fhofphorus  made  with  Alom  and  Flower, 

The  Soil  of  the  Field  is  of  the  fame  nature  with  that  they  make 
the  Furf  of  in  Hollands  the  Surface  of  it  is  always  wet,  except  in  ex- 
tream  dry  Seafons.  This  Year  it  was  fomewhat  more  parched  and- 
hard  than  ufual. 

I  believe,  from  what  has  been  related,  it  is  not  more  diflicuh:  to* 
account  for  this  Fire,  than  for  thofe  which  often  happen  in  Hay-ricks 
when  Hay  is  ftacked  before  it  is  thoroughly  made. 

VI.  The  Thermometer  ufed  in  this  Diary^  was  made  by  Mr  HaukJ- 

hecy  in  which  the  Freezing-Point  is  marked  at  65  Degrees  under  the  of  Mount 
Point  extreme  Hot ;  but  the  Dodlor  obferves,  that,  at  Naples^  Wa-  fuvius,  extra- 
Ter  will  freeze  when  this  Thermometer  ftands  at  55  Degrees  \  Bed  from  the 
Which,  he  is  of  Opinion,  feems  to  argue,  that  there  is  fomething 
elfe  befides  an  intenfe  Degree  of  Cold  required  for  freezing  Water;  Naples, 
that  the  Air  of  Naples  abounds  in  it,  more  than  the  Air  of  London  y  munkated  by 
and  that  this  may  probably  be  of  a  faline  Nature  ;  becaufe  when  we 
turn  Water  into  Ice  by  the  Help  of  Snow,  it  is  neceflTary  to  mix  Salt 
with  it,  424.  pag* 
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A  Shock  of  an  Earthquake  &c. 

Winds. 

S.  3  Cloudy  Weather  i  ftrong  South  Wind.  Vefu^ 
vius  fent  forth  a  great  Smoak  and  Stream 
of  Fire  with  hollow  Rumbling. 

The  Weather  cloudy.  The  following  Night 
Vefuvius  thundred  as  it  were  twice.  In  the 
Day  the  Windows  trembled  a  little. 
Cloudy,  Rain  now  and  then:  The  Clouds 
hide  the  Smoak  and  Fire. 

Weather  rather  clear.  The  Smoak  is 
leflened. 

A  little  Rain  in  the  Night,  in  the  Morn¬ 
ing  Snow  in  the  Mountains.  In  the 
Forenoon  the  Snow  increafed  again.  In 
the  Evening  after  Eight  o’Clock  the  Fire  arofe  to  a  vaft  Height,  and 
threw  huge  Stones  to  almoft  half  the  perpendicular  Height  of  the 
Mountain.  Pumice  Stones  red  hot  of  two  or  more  Ounces  Weight, 
were  driven  feveral  Miles  like  a  Shower  of  Hail,  and  frightned  a- 
way  the  Birds.  In  about  an  Hour’s  time  the  Height  of  the  Flame 
was  fomewhat  leflened  ;  and  through  the  middle  of  the  thick  Smoak 
Flafhes  of  Lightning  were  often  fee. 

March  Ther.  Winds. 

Clear  Weather.  Thick  Smoak  fcattered  the 
Afhes  many  Miles  over  the  Sea. 

Clear  in  the  Morning  ;  about  noon  cloudy, 
fmall  Rain  and  cold.  By  Change  of  the 
Winds  the  Smoak  and  Alhes  were  carried 
towards  the  N.  Clouds  hide  the  Mountain. 
A  few  thin  Clouds.  The  Smoak  turned 
with  the  Wind. 

Clear.  The  City  was  fprinkled  over  with 
fmall  Afhes,  like  Kitchen  Afhes,  which 
were  attra<5ted  by  the  Loadftone. 

A  few  thin  Clouds. 

Almoft  clear.  Vefuvlus  became  entirely 
quiet. 

VII.  I  had  an  Information  brought  to  me  yefterday,  that  the 
Earthquake  was  felt  very  fenfibly  at  a  Farm  on  a  Hill  called  Skeat- 
.ni./,  which  is  at  the  Weft  End  of  Lullwgffone-Park,  belonging  to 
^rcival  Hart,  Efq  ;  about  8  Miles  South-Weft  from  Hartford:  And 
the  farne  Morning  a  Piece  of  Ground,  in  a  Meadow  in  Farnlnghainy 
about  five  Miles  South  o^Bartford,  fell  in,  fo  as  to  leave  a  Pit  about  8 
or  10  Feet  over  and  near  as  deep  ;  and  being  on  the  fame  level  with 
the  River,  it  was  (when  feen  that  Morning)  filled  with  Water,  with- 
in  3  or  4  Feet  of  the  Top  5  though  that  Spot  of  Ground,  was  fuppofed 
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An  Account  of  an  Earthquake, 

to  have  been  as  found  as  any  about  it,  Carts  having  many  times 
gone  over  that  very  Place, 

Will.  The  Earthquake  came  fiiddenly  upon  us  in  the  Night  after  the 
Lord’s- Day,  O^oh.  29,  17275  between  ten  and  eleven,  in  a  very 
ftill  and  fair  Evening  ;  the  Stars  fo  bright  and  glittering,  that  many 
had  taken  great  Notice  of  them,  and  one  or  two  Perfons  that  had 
been  in  Places  fubjedl  to  Earthquakes,  had  Lid  tranfiently,  chat  if  we 
had  been  ufed  to  have  them,  they  lliould  expedf  one.  This  only 
general  Symptom  of  it’s  Approach  1  have  heard  of,  namely,  the  moll 
i'erene  Sky  and  calm  Air  that  was  ever  known,  not  a  Cloud  in  the 
Sky,  nor  fcarce  a  Breath  of  Wind.  And  chough  this  is  not  univer- 
fally  a  Symptom  when  Earthquakes  arc  coming  on  Places,  yet  fo  far 
as  I  can  inform  my  felf,  it  has  often  and  for  the  mod  Part  been  ob- 
ferved.  It  was  fo  in  the  dreadful  Shake  at  Jamaica  thirty  odd  Years 
ago  and  a  mod  ingenious  and  obferving  Friend  of  mine  who  had 
his  Leg  broke  on  the  Point  when  it  funk,  and  is  dill  living,  tells  me. 
That  after  that  Shock,  which  was  followed  with  many  Tremblings 
and  lefler  Shakes  while  his  Leg  was  healing,  he  could  from  Day  to 
Day  judge  by  the  Face  of  the  Sky  and  Air,  whether  there  would  be 
any  Tremor  or  Jar  of  the  Earth.  If  there  was  any  Cloud  hanging 
over  the  mountainous  Part  of  the  Ifland,  there  was  no  Shake  that  Day ; 
but  if  all  was  ferene  and  fair,  he  expelled  one,  and  it  feldom  failed. 
Yet  it  has  not  been  found  fo  with  us,  in  our  After-rumbles  and 
Tremblings,  which  returned  often  for  fome  Months  after  the  great 
Shake,  and  at  Times  for  nine  Months  after  it. 

The  Town  of  Newbury^  at  the  Mouth  of  Merrimack  River,  about 
forty  Miles  North  Eaft  from  Bofton^  is  the  Place  that  feems  to  have 
been  the  Center  of  the  Shock  and  Shakes  felt  by  us.  There  the 
Earth  opened  and  threw  up  many  Cart-loads  of  a  fine  Sand  and  Afhes, 
mixed  with  fome  fmall  Remains  of  Sulphur;  but  fo  fmall,  that  tak¬ 
ing  up  fome  of  it  in  my  Fingers,  and  dropping  it  into  a  Chafing-difh 
of  bright  Coals,  in  a  dark  Place,  once  in  three  Times  the  blue  Flame 
of  the  Sulphur  would  plainly  arife,  and  give  a  fmall  Scent,  and  but  a 
fmall  one.  By  this  it  feems  evident  that  it  was  a  fulphureous  Blaft 
which  burft  open  the  Ground,  and  threw  up  the  calcined  bituminous 
Earth.  The  FTmily  nearefi:  to  this  Eruption,  it  being  in  that  Part 
of  the  Town  where  the  Houfes  lie  at  a  Diftance  from  each  other, 
were  in  the  Terrors  of  Death  ;  the  Roar  and  Shock  being  much 
more  terrible  upon  them  than  upon  others:  And  yet  upon  us  at 
forty  Miles  Diftance,  and  upon  others  at  forty  and  forty  more,  it  was 
very  terrifying  and  aftonifhing. 

Five  or  feven  fmall  Shakes  were  felt  by  us,  after  the  firft  and  great 
one,  that  Night  and  in  the  Morning  following  ;  but  thefe  and  other 
following  Rumbles  and  Tremblings,  werelouderandgreateraciV^- 
and  the  adjacent  Places  than  wdth  us ;  and  they  felt  and  heard 
many  Times  when  our  Parts  did  not ;  but  yet  from  Week  to  Week, 
V  O  L.  VI.  Part  ii,  C  c  we 


Ak  Account  uf 
the  late  Earth¬ 
quake  which 
hnppened  at 
Bo  lion  in 
New-England 
b't  the  Rev,  ^ 
Mr  Benjamin, 
Colman.  N®* 
409.  p.  iH* 


202 


An  Account  of  an  Earthquake^ 

we  and  the  Places  about  us  felt  and  heard  Tome  of  the  greater  Xre« 
mors,  both  by  Day  and  Night. 

I  have  received  from  a  Reverend  Minifterin  Newbury  ^  the  follow¬ 
ing  Account. 

As  to  any  previous  Notices  of  the  Approach  of  the  Earthquake,  I 
cannot  find  any  thing  to  be  depended  on.  The  Prognoftications  that 
have  been  among  us  have  all  failed  ;  Inch  as  the  Brightnefs  of  the  * 
Sky  beyond  what  was  com’mon  ;  the  twinkling  of  the  Stars,  and  the 
like.  I  certainly  know  that  we  have  heard  the  Rumbles  in  all  Wea¬ 
thers,  cloudy,  foggy,  rainy,  fnowy,  clear,  cold,  hot,  moderate, 
windy,  calm,  fffr.  indifferently ;  and  at  all  Hours  of  Day  and 
Night  ;  fthough  by  the  way,  we  heard  thefe  Rumbles  oftner  in  the 
Night  during  iVinter,  as  I  think,  and  fince  more  ufually  in  the  Day  ) 
Alfo  when  theWind  has  been  at  any  Point  of  the  Compafs,  and  at  all 
Times  of  Tide  ;  and  as  to  the  Moon  equally  when  fhe  was  nearer  or 
further  from  her  Change  or  Full :  Neither  in  any  particular  Weather, 
nor  on  any  obfervable  Occafion  were  the  Shocks  greater,  or  Rumbles, 
louder. 

As  to  any  Alterations  in  the  Air  or  Water  after  a  Shock,  I  could 
never  difcern  any  thing  ;  particularly  as  to  the  Wind  being  raifed  after 
a  Shock,  when  it  was  calm  before,  which  fome  reported,  I  could  ne¬ 
ver  perceive  the  lead  Difference. 

One  Thing  I  may  add  here,  very  remarkable,  and  which  may  be 
depended  on.  About  the  Middle  of  Jpril^  that  fine  Sand  which  was 
thrown  up  in  feveral  Places  in  this  Pari fh  at  the  firft  great  Shock, 
05loh,  29,  did  adlually  (link  to  a  very  great  Degree,  even  fo  as  to  be 
more  naufeous  than  a  putrefying  Corpfe ;  yet  in  a  very  little  while 
after  it  did  not  fmell  at  all.  How  long  it  was  before  it  began  to 
ftink  I  am  not  certain  ;  I  know  it  did  not  at  firff,  and  I  believe  it 
was  covered  with  Snow  till  a  little  while  before  :  There  is  nothing  of 
Smell  now.  There  has  been  no  Opening  of  the  Ground,  throwing 
up  Sand,  (topping  or  breaking  out  of  Springs,  as  at  firfl.  If 
there  had  continued  any  fenfible  Evacuating  of  Air,  or  other  Mat¬ 
ter  pent  up  in  the  Earth,  from  the  Surface  of  the  Sea  or  Land  adja¬ 
cent  to  us,  at  the  Times  of  our  many  Rumbles  and  Tremblings,  we 
(hould  have  difcerned  it  before  now.  Newbury  is  a  Spot  of  Ground, 
and  fo  the  adjacent  Towns,  very  much  inhabited  and  continually  tra¬ 
velled  over  ;  and  as  to  the  Sea  contiguous  to  thefe  Parts,  it  is  full 
of  our  Coaflers  by  Day  and  Night  *,  but  neither  on  Land  or  Water 
have  any  fenfible  Eruptions  or  Evacuations  been  obferved  that  1  hear 
of. 

P.  S.  Bofton  IVeekly  News  Letter^  Sept.  5,  1728.  We  hear  from  New^ 
bury  and  RazvJey,  That  they  felt  the  Shake  of  the  Earth  on  "Thufday- 
lafl  about  Four  in  the  Morning,  the  Noife  much  like  Thunder, 
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An  uncommon  Sinking  of  the  Ground  in  Kent.  20? 

fX.  It  was  the  Confequence  of  a  very  wet  Scafon,  when  \\-\t  uncom^non 
Waters,  that  had  fallen  on  the  Up-lands,  and  were  not  carried  off 
by  Drains,  foaked  into  the  Ground  in  fuch  Quantities  as  to  form  a 
quick  Sand  at  fome  confiderable  Depth  in  the  Earth  (at  leaft  this  is  CW 
what  we  look  on  to  have  caufed  the  Phaenomenon  )  which  not  being  fnufiicated  in 

able  to  bear  the  Weight  upon  it,  broke  out  at  the  Side  of  the  Elill,  ^ 

and  raifed  the  lower  Parts  of  it ;  letting  the  Brow  fink  40  or 

root,  as  I  guels.  1  am  but  a  rude  Dehgner,  but  can  rruit  you  lo  No.  ^05.  p. 

far  as  to  give  fuch  a  Sketch  as  1  can  draw  ,  for,  perhaps,  you  may  551. 
underftand  me  the  better  for  it. 

The  Ground  funk  in  a  Night,  and  was  not  perceived  by  the  PTr- 
mer’s  Family  till  they  found  the  Change  in  the  Morning,  by  their 
Door-cafes  not  fuffering  the  Doors  to  open.  The  Houfe  is  fbrangely 
rent  by  this  Accident,  and,  had  it  not  been  Timber  built,  muft  have 
fell,  (as  a  mighty  ftrong  Barn  near  it  did,  which  was  built  of  Stone) 
for  one  great  Crack  of  the  Earth  went  through  the  Middle,  of  it,  and 
fplit  a  large  Kitchen  Chimney  from  Top  to  Bottom. 
abed  the  Profile  of  the  Land.  . 

a  the  flat  Land  at  Bottom  3  or  4  Miles  from  the  Sea. 

J  the  flat  Land  at  Top,  ftiff  Ground  and  rocky. 

*  The  Place  of  the  Farm  at  prefenr,  which  not  only  funk  down 
from  d  40  or  50  Foot,  but  was  alfo  moved  fomewhat  towards  a, 
b  the  lower  Part  raifed  to  d  • 

X.  John  Robinfon^  being  Mailer  of  a  fmall  Pink-Snow,  called  the  An  account  of 
Richard  and  Elizabeth  from  Pifeataqua  in  New-England^  arrived  at  a  new  IJland 
Percera^  Decemb,  10.  1720.  near  which  Ifland  he  faw  a  Fire  break  out  lately  raifed 

of  the  Sea.  The  Governor  hired  him  to  go  with  the  faid  VelTel  to  ^nearTcxctlt, 
view  it,  and  fent  on  Board  fixteen  Sailors,  and  two  Priells.  On  hy  Thomas 
Sunday^  the  i8th  of  Decemb.  we  got  under  Sail  at  12  o’Clock  at  Night,  Forfter, 
and  flood  from  Angras^  S.  E.  The  next  Day  at  two  o’Clock  in  the  37-*  P* 
Afternoon,  we  made  an  Ifland  all  Fire  and  Smoak:  we  continued  our 
Courfe  till  the  Alhes  fell  on  our  Deck  like  Hail  or  Snow  all  Night. 

We  bore  from  it,  the  Fire  and  Smoak  roared  like  Thunder,  or 
great  Guns.  At  Break  of  Day  we  flood  towards  it  again:  at  12 
o’clock  we  had  a  good  Obfervation,  two  Leagues  South  from  it. 

We  failed  round  it,  and  fo  near,  that  the  Fire  and  Matter  it  threw 
out,  had  like  to  have  done  us  Damage :  In  which  Confternation  we 
all  betook  ourfelves  to  Prayers,  being  in  danger  of  driving  a  Ihoar: 
then  a  fmall  Gale,  at  S.  E.  fprung  up,  and  carried  us  clear  to  our 
great  Joy.  The  Breeze  was  accompanied  with  a  fmall  Shower  of 
Rain,  which  caufed  a  great  Dufl  to  fall  on  our  Deck;  with  the  faid 
Breeze  we  flood  away  for  P^ercera.  The  Governor  informed  us  that 
the  Fire  broke  out  the  20th  of  ISov.  1720.  in  the  Night,  and  that 
the  prodigious  Noife  it  made,  caufed  an  Earthquake,  which  fliattered 
down  many  Houfes  in  the  Town  Angr a ^  and  Places  adjacent,  to 

C  c  2  the 
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55»  56,  the  great  Terror  of  the  Inhabicants.  We  took  feveral  Draughts  of 
58,  59»  the  ifland  at  feveral  Bearings  in  our  failing  round.  Prodigious  Quan¬ 
tities  of  Pumice-Stones  and  half  broiled  Fifli  were  found  floating  on 
the  Sea,  for  many  Leagues  round  the  Ifland,  and  abundance  of  Sea- 
Birds  hovering  about  it.  So  far  the  Captain.  \ 

An  Acquaintance  of  mine  informed  me,  that  in  his  PalTage  from 
Cadiz  to  London  (the  latter  end  of  April  v^as  12  Months)  he  obferved 
the  Sea  from  Cape  Finijierre^  almoft  to  the  Chops  ol  the  Channel,  to 
be  covered  with  Pumice-Stones,  fome  of  which  he  gave  me. 

An  Account  of  Xh  Anni  1719.  menfe  Decembri,  in  Wrediano  puteo  82  orgyias 
the  Body  of  a  profundo,  in  rupis  ipflus  confinio,  fub  aqua  &  5  orgyiarum  ruina. 
Many  found  in  2efun(5ti  hominis  corpus  in  confpedtum  venit.  Utrumque  crus,  cum 

4  brachio  dextro  &  capite,  avulfa  petrae  moles  contuderat:  facies  ve- 

Mine  by  Adam  r’  /T-  1  1 

Ley  el,  Reg.  corpulque  reliquum  cum  velte,  integra  plane  oc  intaCra  cerneban- 

Colleg.  Me-  tur ;  habitufque  totus  viri,  collariae  fafciae  ora  extrema,  finiftrse  ma- 
tall.  Affeflor.  ope,  OS  obturantis,  is  erat,  quern  Lit..  A.  exhibet  ac  dcmonftrat. 

Crumei  a,  quam  gerebat,  pyxis  ex  orichalco  oblonga,  pyxide  vero 
teraria  Sue-  tabaci  condebatur  fruftulum,  utroque  illsefo  &  integro.;  dudlitium 
autem  ferrum,  quo  ad  pyxidem  annedfi  operculum  volvique  folet, 
aqua  tin<5la  edaci  vitriolo  totum  abfumferat.  Caro  hominis  cutifque, 
TsT  p  iT6  licet  &  durjE  palpantibus  viderentur,  non  tamen  lapidis  ea 

erat  durities,  fed  corneae  aut  ungulinse,  etiam  fpecie,  fuppar,  quippe 
quse  cultro  cederet  fcindique  poflTet. 

Pofl  extradlum  tumulo,  fodinaque  corpus,  diligenti  examinatione 
quaefitura  efl:,  ecquis  eflet,  qui  agnofcere  poflTet  defuncSlum,  aut 
quando  periiflfet,  fcire.?  cum  Magnus  J  oh  annis  ^  metallicus  in  Korfgdr^ 
den^  probe  illum  a  fe  de  facie,  quippe  quce  lineamenta  omnia  illibata 
fervet,  agnofci,  idque  coram  confeflu  Metallico,  profireretur ;  fub- 
jungens  etiam  nomen,  vocatum  eum  aiebat  Matthiam  Ifraelis^  alias, 
ob  proceriorem  paulo  flaturam,  Matthiam  Magnum  feu  Procerum^ 
qui  in  Boda  Swerdfiocnfis  paroeciae  pago  editus,  operam  JoncB  Petri 
in  Dijkarebacken  locaflet.  Succurrit  porro  Matthiam  hunc  Ijraelis^ 
poflquam  anno  1670,  &  tempore  quidem  autumnali,  folus  capfula 
ve6lus  defcendiflet  in  fodinam,  defideratum,  dubioque  procul  ruina 
fuffocatum  fuiffe.  Dialis  fidem  fecere  idem  affirmantes  Ericus  Michae- 
Us  Prmtor  Metallicus,  &  Ericus  Refliarius.  His  accedebat  vetu¬ 
la,  quacum  vivus  adhuc  Matthias  fponfalia  contraxerat,  qu^,  veteris 
jam  revivifcentis  amoris  jure,  exanime  corpus,  fibi  concedendum, 
aut  terrae  falcem  mandandum  poflulabat.  Aderant  &  alii  plures,  il¬ 
lum  qui  agnofcerent,  &  narrationis  hujus  veritatem  confirmarent. 

Quadraginta  novem  adeo  annorum  fpaiio,  ab  anno  videlicet  1670. 
ad  annum  I7i9’  terra  delituerat  Matthias  hicce  Procerus^  e  qua 
in  lucem  protracfium,  io  perpetuam  rei  memoriam,  vetus  aedes  fodi- 
fias  publica  excepit:  in  qua  hodieque  integer,  &  tam  quod  ad  vefli- 
mentum  &  lintea,  quam  carnem,  cutem,  capillum,  &  ungues,  in¬ 
corruptus,  fostorifciue  omnis  expers,  oculis  intu.entium  fiflitur;  fola 
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Of  two  Human  Skeletons, 

aquse  vltriolo  abundantis  minifterio  exficcatus,  &  contra  putredinis 
vim  munitus. 

Ex  fideli  hac  certaque,  quantum  quidem  ex  loci  ipfius  incolis  hau¬ 
riri  potuit,  notitia  haudquaquam  petrificatum  cadaver  hoc,  aut  in  la¬ 
pidem  mutatum,  fed  aquse  tantum  vitriolo  fcatentis  beneficio  indura¬ 
tum  efie  liquet.  Quid  quod  vitrioli  naturas  &  ingenio  magis  nil, 
quam  ejufmodi  petrificandi  vis  repugnat:  quippe  quod  nil  unquam  in 
faxum  convertat ;  tenuiflimi  vero  vaporis  vegeto  motu  omnia  perrum¬ 
pat,  ftringat,  ac  a  putredine  interituque  tueatur. 

XII.  Ex  hominum  diluvio  fubmerforum  genere  paucns  fuperfunt  Jn  Account  of 
reliquia.  Neque  ego  hadenus  in  numerofa  fatis  colledtione  plures.^''^ 
habui  quam  binas  dorfi  vertebras,^  atronitentis  fplendoris,^ 
d:as.  Nunc  autem,  Mufeolo  meo  illatum,  lapidi  fifllli  Oeningen/i  im-  * 

merfum  ku'^clvov^  omni  attentione  digniflimum,  in  quo  diftindle  cer-  Scheuczer, 
nere  licet,  non  vag;x;  imaginationis  fimulacra,  fed  capitis  humani  ^ 
quovis  alio  animantium  genere  diftindivi  partes  bene  multas,  pag.  II!' 

refiduas,  cranii  ambitum,  os  frontis,  ofla  fincipitis,  occipitis,  orbi¬ 
tam  oculi,  bafeos  cerebri  &  medullas  oblongatas  asI prominen¬ 
tiam  interiorem  oflis  occipitalis,,  quas  cerebelli  lobos  feparat,  colli 
vertebras  numero  7,  partim  denudatas,  partim  lapideo  cortice  tedtas, 

&  eft  hasc  veluti  orthographica  fedlio  pofterioris  capitis  partis. ^ 

Sed  inde  ex  quo  Monumenti  hujus  fui  potitus,  novum  ex  didla  la- 
picidina  adfertur  prius  vincens  &  magnitudine,  &  astate,  &  curiofitate.. 

Adfunt  nempe  in  diflo  fifTili  lapide  demerfa,  ex  hominis  adulti  fceleto, 
ejufve  flrudtura  anteriore,  peripheria  offis  frontalis,  os  jugale,  orbit^ 
oculorum,  cranii  tabulas  cum  diploe,  veftigia  foraminis  infraorbitalis 
deflinati  pro  tranfitu  nervorum  quinti  paris,  reliquias  vel  rpfius  cere¬ 
bri,  vel  duras  matris,  offia  cribrofa  &  fpongiofa,  os  vomeris  nafum 
diflerminans,  oflis  quarti  maxillaris  portio,  qute  genas  conftitult  nafi 
reliquias,  mafieteris  portio,  fedlio  orthographica  tranfiens  per  apo- 
ph.yfin  condyloidem  maxillas  inferioris  ad  angulum  ufque  hujufdem 
maxillas,  vertebrae  in  continua  ferie  numero  16,  plersque  cum  pro- 
ceflibus  tranfverfis,  claviculae  dextras  extrema  portio,  qure  fcapulai' 
nedtitur,  finiftrae  media  portio  lapide  tec5la.  Ex  qua  fceleti  propor¬ 
tione  judico,  integram  hominis  flaturam  fuiflfe  eandem,  quse  incirca 
mea  eft,  58^.  pollicum  Parifienfium. 

XUl.  J.  Itis  obferved,  that  among  the  vaft  Variety  of  extrane- 
f)us  Subftanccs  lodged  and  found  in  feveral  Layers  of  the  Earth,,  at  Elephants 
confiderable  Depths,  where  it  is  impoflible  that  they  ffiould 
been  bred,  there  are  not  fo  many  Produdions  of  the  Earth,  as  o\:\^rider  Ground.. 
the  Sea.  And  again,  among  thofe  which  muft  have  originally  be-  By  Sir 
longed  to  the  Earth,  there  are  many  more  remains  of  Vegetables,  Sloane,  Rart^i 
than  of  Land  Animals.  It  appears,  however,  by  the  Hiftories  of  paft 
Times,  and  the  Accounts  of  many,  both  antient  and  modern  Au- 
ihors,  that  Bones,,  Teeth,  nay  fometimes  very  near  entire  Skeletons 

of  Men  and  Animalsihave  been  dug  up  in  all  Ages  of  which  we  have, 

^  Hiftorie?, 
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Elephants  Teeth  and  Bones  found  under  Ground, 

Hiftories,  and  almoft  in  all  Parts  of  the  World,  whereof  thofe,  which 
were  the  moft  remarkable  for  their  unufal  Size,  have  been  alfo  the 
moft  taken  Notice  of.  Thus,  for  Inftance,  they  have  found  in  Ire¬ 
land^  the  Horns,  Bones,  and  almoft  entire  Skeletons  of  a  very  large 
Sort  of  Deer,  which  is  commonly  believed  to  have  been  the  Moufe- 
Deer,  an  Animal  of  an  uncommon  Size,  fome  of  which  Kind  are 
thought  to  be  ftill  alive  in  fome  remote  and  unfrequented  Parts  of  the 
Continent  of  America.  I  fliall  in  this  Paper  confine  my  felf  chiefly  to 
the  Elephant,  and  fuch  Bones,  dentes  exerti^  Tufles  and  Teeth  of  this 
Animal,  as  are  either  in  my  own  PofTefTion,  or  have  been  mentioned 
by  Authors  I  have  met  with,  to  have  been  found  under  Ground. 
And  firft,  as  to  thofe  Fofliie  Teeth  in  my  own  Colle6lion,  which  un- 
queftionably  once  belonged  to  Elephants,  I  fhall  here  produce  the 
following. 

ii6  of  my  Catalogue  of  Quadrupeds  and  their  Parts,  is  the 
dens  exertus  of  an  Elephant,  which  was  taken  up,  12  Foot  deep,  from 
among  Sand,  or  Loom,  as  they  were  digging  for  Gravel  by  the  End 
of  Gray^s- Inn- Lane.,  near  London. 

As  the  greateft  Part  of  this  Tooth  was  fallen  to  Pieces,  nothing 
could  be  determined  about  it’s  Length,  when  entire.  The  largeft 
Piece,  and  alfo  the  moft  entire,  hath  five  Inches  and  L  in  Length, 
and  9  Inches  and  in  Circumference,  confequently  fomething  more 
than  3  Inches  in  Diameter.  This  Piece  belonged  to  the  Bafis,  or 
Bottom  of  the  Tooth  ;  I  mean,  that  Part  by  which  it  is  articulated 
with  the  Head,  as  appears  by  a  Cavity  in  form  of  a  Cone,  which  all 
thefe  Tufks  have  at  Bottom,  and  which  was  filled,  in  this,  with  the 
Sand  of  the  Gravel-pit  wherein  it  was  found. 

The  Condition  this  Tooth  was  found  in,  fuggefts  the  two  following 
Remarks.  It  fhews  in  the  firft  Place,  how  far  the  fubterraneous 
Steams  are  apt  to  calcine  Subftances  of  this  Kind,  which  was  done  in 
this  Tooth  to  fuch  a  Degree,  that  it  was  grown  extream  brittle,  and  • 
ready  to  fall  to  Pieces,  and  had  moreover  acquired  an  aftringent  Qua¬ 
lity  common  to  calcined  Subftances  of  this  Kind,  which  makes  them 
ftick  pretty  clofe,  when  held  to  the  Tongue.  They  had  altogether 
the  fame  efled  on  the  very  large  Skeleton,  found  near  Drapani  in 
Sicily.,  and  mentioned  by  Boccatius,  on  that  remarkable  one  found 
near  Lonna,  which  hath  been  deferibed  by  Lentzelius ;  as  alfo  on  two 
Teeth  found  in  North amptonJIjire,  which  I  fhall  next  take  into  confi»- 
deration.  However  it  doth  by  no  means  follow  them  thence,  that 
all  Teeth  and  Subftances  of  this  Kind  undergo  the  like  Calcination 
by  lying  long  under  Ground,  forafmuch  as  there  are  others,  as  thofe 
found  in  IJland,  and  fent  to  Lhomas  Bartholin^  which  were  turned  to 
a  perfedl  hard,  flinty  Subftance.  It  ferves,  in  the  fecond  Place,  to 
afeertain  the  Strudfure  of  thefe  Teeth,  and  confequently  of  Ivory  in 
general,  to  be  Coat  upon  Coat,  like  the  Skins  in  an  Onion,  or  rather 
the  annual  Circles,  or  Rings  in  Trunks  of  Trees.  That  this  Tooth 
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is  compofed  of  different  Coats,  furrounding  and  placed  upon  each 
other,  is  very  apparent  by  the  largeft  Piece  remaining.  I  have  already  Fig.  62. 
obferved  that  this  Piece  belonged  to  the  Bafis  of  the  Tooth,  and 
there  appear  in  it  very  yifible  marks  of  nine  Coats,  fome  whereof  have 
about  one  Tenth  of  an  Inch  io  thicknefs.  I'owards  the  further  End 
of  the  Tooth,  where  it  tapers  almoft  into  a  Point,  thefe  feveral  Coats 
alfo  join  together  into  two  or  three,  and  thofe  pretty  confiderably 
thick.  With  fome  Care  thefe  Coats  might  be  further  fub-divided  in-  pig.  63. 
to  a  confiderable  Number  of  other  fmaller  ones,  perhaps  no  thicker 
than  a  common  Parchment.  Farther,  the  very  manner  of  it’s  falling 
to  pieces  is  an  evident  Proof  of  it’s  Strudlure,  all  the  Fragments  be¬ 
ing  concave  within,  and  convex  without,  and  the  Lines  of  Convexity 
and  Concavity,  Fragments  of  concentric  Circles,  which  the  feveral 
Coats  compofed,  when  entire.  "Thomas  Bartholin in  his  Treatife  De 
Unicornu  *,  takes  Notice,  that  Part  of  a  foffil  Unicornis  Horn  having 
been  calcined  by  Order  of  Chrifiian  IV.  King  of  Denmark^  it  was 
found  to  be  compofed,  after  the  fame  manner,  of  thin  Layers  upon 
Layers  ;  whence  he  infers,  that  it  was  not  the  Florn  of  an  Animal, 
as  was  commonly  pretended,  but  a  Tooth,  and  namely  the  Tooth  of 
a  Sort  of  Whale  in  the  Northern  Seas,  called  Narvbal.^  as  he  had 
afterwards  an  excellent  Opportunity  to  verify  by  one  of  thefe  Uni¬ 
corn’s  Horns  ftill  flicking  in  the  Skull  of  the  Creature,  which  was  fent 
to  TVormius  by  Thorlacus  Scutonius.^  Bifhop  of  IJland.  Nor  is  this 
Stru(flure  by  any  means  to  be  looked  upon  as  an  EtFedf  of  the  Calci¬ 
nation,  whether  brought  about  by  the  fubterranean  Steams,  or  by  a 
chymical  Trial,  but  is  natural  to  the  Tooth,  as  appears  in  fomemea- 
fure  by  a  Piece  of  Ivory,  marked  1181  ;  but  Hill  more  plain  in  ano- 
ther  marked  73 1 ,  where  feveral  of  thefe  Coats  arc  by  fome  Difeafe 
in  the  Tooth  adlually  feparated  from  each  other,  like  the  Leaves  of 
a  Parchment  Book,  the  Ivory  on  the  other  Side  being  flill  firm  and 
clofe.  This  Structure  appears  likewife  from  the  Teeth  of  the  very 
young  Elephant  which  died  at  London^  where  the  uppermoft  Coat, 
being  very  moifl,  cracked  upon  drying,  and  broke  at  the  Top.  Fig.  66. 

750,  is  Part  of  another  dens  exertiis.,  which  I  had  from  the 
Reverend  Mr  Morton.^  who  in  his  Natural  Hiftory  of  Northampton- 
/lire  t,  gives  an  Account  of  it ;  That  Part  of  this  Tooth,  which  h  now 
in  my  Hands,  bears  again  very  vifible  Marks  both  of  the  Calcina¬ 
tion  it  underwent  by  lying  in  the  Earth,  and  of  it’s  laminated  Stru-  5^^ 
(flure. 

N^  1185,  is  the  dens  exertus.,  or  Tufk  of  an  Elephant,  remarkable 
for  it’s  large  Size,  and  for  it’s  being  fo  very  entire.  It  was  Fig. 
found  under  Ground  in  Siberia.  It  is  very  entire,  of  a  brownifh 
Colour,  and  hollow  at  Bottom  like  other  Elephants  Teeth,  one 
of  which  it  plainly  appears  to  be.  From  the  Bafis,  meafu- 
ring  along  the  outward  Circumference  to  the  fmall  End, 

^  De  Uiiicornu  obfervadones  novae,  pag.  loz  \Pag.2^z. 
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it  is  5  Foot  7  Inches  long,  and  along  the  inward  Circumference  4 
Foot  10  Inches.  Meafuring  from  the  Infide  of  the  Bafis  to  the  fmall 
End  in  a  freight  Line,  the  Diftance  is  of  3  Foot  10  Inches  and  a 
Half.  At  the  Bafis,  where  thickeft,  it  meafures  one  Foot  fix  Inches 
round,  and  is  there  fix  Inches  in  Diameter  :  It  weighs  42  Pound. 
The  likeTuflrts,  and  other  Bones  of  the  fame  Animal,  that  is,  of  the 
Elephant,  are  found  in  funciry  Parts  of  Siberia  to  a  confiderable 
Quantity,  and  the  Tufks  and  Teeth  in  particular,  when  iefs  corrup¬ 
ted,  are  ufed  all  over  Ruffia  for  Ivory,  Henricus  Wilhelmus  Ludolfus^ 
in  the  Appendix  to  his  Ruffian  Grammar  *,  mentions  them  among  the 
Minerals  of  Ruffia^  by  the  Name  Mammotovoikoft^  and  takes  Notice, 
that  the  Ruffiians  believe  them  to  be  the  Teeth  and  Bones  ot  an  Ani¬ 
mal  living  under  Ground,  larger  than  any  one  of  thofe  above 
Ground.  They  ufe  it  in  Phyfick  in  Lieu  of,  and  for  the  fame  Pur- 
pofes  with,  the  Unicorn’s  Horn  ;  and  Ludolfus  himfelf  having  been 
prefented  with  a  Piece  by  one  of  his  Friends,  who  faid,  He  had  it 
from  a  Ruffiian  of  great  (^ality,  lately  returned  from  Siberia^  found 
it  to  be  true  Ivory.  He  adds,  That  the  moll  fenfible  among  the 
Ruffimm  affirm  them  to  be  Elephants  Teeth  brought  thither  at  the 
Time  of  the  Deluge.  The  Defeription  of  thefe  Teeth  and  Bones 
given  by  E,  TJbrants  Ides  -f,  is  Hill  more  extenfive.  What  he  obferves 
of  thofe  Teeth  that  are  black  and  broken,  may  ferve  as  a  Comment  to 
the  following  Paffage  of  Pliny  []:  'Theophrajius  autor  eft^  ebur  foffiile 
candido  nigro  colore  inveniri^  offia  e  terra  nafei,  invenirique  lapides 
offieos,  Lawrence  Lang^  in  the  Journal  of  his  Travels  to  China^ 
whither  he  went  with  Difpatches  from  His  Czarijh  Majefty  in  i7i5t 
takes  Notice  of  thefe  Bones  as  being  found  about  the  River  Jeni- 
fei,  and  towards  Mangafea^  along  the  Banks,  and  in  the  Hollows  oc- 
cafioned  by  the  Fall  of  the  Earth.  He  calls  them  Maman-hones^  and 
informs  us,  that  fome  of  the  Inhabitants  are  of  Opinion,  that  they 
are  no  real  Bones,  Teeth,  but  a  Sort  of  Cor?m  Foffiile^  that  grows 
in  the  Earth,  and  that  others  will  have  them  to  be  the  Bones  of  the 
Behemoth  mentioned  in  the  fortieth  Chapter  of  Job^  the  Defeription 
whereof  they  pretend  fits  the  Nature  of  the  Beaft,  whofe  Bones  and 
Teeth  they  are  imagined  to  be,  thofe  fuppofed  Words,  in  particular, 
is  caught  with  bis  own  Eyes ^  agreeing  with  the  Siberian  Tradi¬ 
tion,  that  the  Maman  Beaft  dies  upon  coming  to  Light.  The  fame 
Author  affirms,  from  the  Report,  as  he  fays,  of  credible  People, 
That  there  have  been  fometimes  found  Horns,  Jaw-bones  and  Ribs, 
with  freffi  Fleffi  and  Blood  flicking  to  them.  The  fame  is  confirmed 
by  John  Bernard  Muller,  in  his  Account  of  the  Oftiacks  -f-f,  who  adds, 
That  the  Horns  in  particular  have  been  found  fometimes  all  bloody  at 

*  Pag^  92.  f  In  his  Travels  from  Mofeo  to  China.  ||  Lib.  xxxvi.  cap.  i8. 

prefent  State  of  Rupia,  Vol.  II.  pag.  14.  -ft  Lid.  pag.  52. 
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the  Ircken  End^  which  is  generally  hollow^  and  filled  with  a  Matter  like 
concreted  Bloody  that  they  find,  together  with  thefe  Teeth,  or  Horns, 
as  he  calls  them,  the  Skull  and  Jaw-bones  with  the  Grinders  ftiil 
flicking  in  them,  all  of  a  monftrous  Size*,  and  that  he  himfelf,  with 
fome  of  his  Friends,  hath  feen  a  Grinder  weighing  four  and  twenty 
Pounds,  and  better*,  that  the  Inhabitants  make  divers  Sort  of  Works 
of  thefe  Teeth,  and  that  they  are  moftly  to  be  met  with  in  thecoldell 
V\d.Qt%  oi  Siberia^  as  for  Inllance,  JakutJkyy  Berefowa^  Mangafea^  ani 
Ohder,  He  likewife  gives  the  Delcription  of  one  of  thefe  Animals, 
from  the  Accounts  of  feveral  Perfons,  who  afTured  him,  That  they 
had  feen  them  in  the  Caverns  of  the  high  Mountains  beyond  Here- 
fowa  :  But  as  this  Defeription  hath  very  much  the  Face  of  a  Fable, 

1  forbear  inferring  it  here.  The  Author  of  the  Brefent  State  ofRuilCix 
*  obferves,  that  fome  of  the  Swedijh  Prifoners  banilhed  into  Siberia^ 
got  their  Livelihood,  by  turning  Snuff-boxes  out  of  thefe  Teeth  ;  and 
in  another  Place  *t'  he  mentions  them  among  the  Siberian  Commodi¬ 
ties,  of  which  the  Czar  hath  the  Monopoly. 

The  Accounts  which  I  have  hitherto  given  of  thefe  Maman-hont%  ' 
and  Teeth,  or  at  lead  their  moft  cflential  Parts,  are  confirmed  by  a 
Letter  of  Baftlius  ^atifehow^  Diretflor  General  of  the  Mines  in  Siberia^ 
and  Counfellor  of  the  Czar’s  Metallic  Council,  written  to  the  Learned 
Ericus  Berzelius^  now  Bifhop  of  Gothenburg^  and  printed  in  the  Atla 
Literaria  Suecice  fM.  dcc.  xxv.  T^rimeftre  fecundum^  P^g*  3^0  wherein  he 
mentions  the  following  Pieces  he  had  in  his  own  PoflTefiion:  A  large 
Horn,  as  he  calls  it,  or  Tooth,  weighing  183  Pounds,  which  he 
had  the  Honour  to  prefent  to  his  Czarijh  Majefty,  and  is  now  kept 
in  the  Czar’s  Colledlion  of  Curiofities  2it  Peterjhurg\  another  large 
Horn,  which  he  prefented  to  the  Imperial  Academy  at  Peterjhurg ; 
another  ftiil  larger  than  either  of  thefe  two,  which  he  caufed  to  be 
cut,  and  carved  himfelf  feveral  Things  of  it,  the  Ivory  being  very 
good  *,  Part  of  the  Skull,  corrupted  by  having  lain  in  the  Ground, 
and  fo  large,  that  it  feemed  to  him  to  be  of  the  fame  Size  with  the 
Skull  of  a  great  Elephant;  the  Forehead  in  particular  was  very  thick, 
and  had  an  Excrefcence  on  each  Side,  where  the  Horns  ufually  ftick 
to  it,  which  Excrefcence  however,  as  the  Author  obferves,  was  fo 
fmall,  as  to  make  him  doubtful,  whether  or  no  there  was  ever  any 
Horns  ftuck  to  them.  The  Cavity,  wherein  the  Brain  was  lodged, 
was  exceedingly  fmall  in  Proportion  to  the  Bulk  of  the  Skull.  He 
had  found  alfo  a  fpungy  Bone  of  a  Foot  and  a  Half  in  Length,  and 
three  Inches  in  Breadth,  flicking  to  the  Skull,  and  of  a  conical  Fi¬ 
gure,  whence  he  conjedlured,  that  it  ferved  to  fupport  one  of  the 
Horns,  which  is  obferved  alfo  in  other  Animals  that  bear  Horns,; 
Laftly  a  Grinder,  which  had  ten  Inches  in  Length,  and  fix  in  Breadth, 
befides  feveral  of  the  Ribs,  Shank-bones,  and  other  Bones  found  from 
Time  to  Time,  which  the  Author  forbore  mentioning.  The  fame 

*  Vol.  I.  pag.  12.  +  Ptig.  78. 
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Author  hath  taken  no  fmall  Pains  to  inquire  into  the  true  State  of 
thofe  Pits  and  Hollows  which  the  Pagan  Inhabitants  of  Siberia  fay, 
thefe  Animals  make  when  they  walk  under  Ground,  and  found  that 
they  wxre  nothing  but  Caverns,  fiich  as  are  common  in  other  moun¬ 
tainous  Countries,  and  are  owing  to  the  Force  of  fubterrancan  Rivers 
and  Catarafls,  which  at  laft  eat  through  and  undermine  the  Places 
where  they  pafs,  fo  as  to  make  the  Ground  above  them  give  Way  and 
fink  in.  This  is  what  I  found  remarkable  in  this  Letter  of  Mr  "Tatif- 
chjow,  I  cannot  forbear  adding,  that  although  the  Author  hath  left 
the  grand  Quellion  about  the  Origin  of  thefe  Bones  undetermined,  yet 
his  Obfervations  feem  to  me  to  contribute  very  much  to  eftabiilli  the 
Opinion  above  related,  that  thefe  Bones  are  the  Bones,  and  the 
Horns,  as  he  calls  them,  the  Tufks  of  Elephants  drowned  in  the  uni- 
.  verfal  Deluge.  It  is  to  be  hoped,  that  this  Matter  will  one  Time  or 
other  be  fet  into  a  Bill  clearer  Light,  particularly  after  the  Order  his 
late  Czari/h  Majefty  was  pleafed  to  give  to  the  Governor* General  of 
Siberia^  to  fpare  no  Care  nor  Coft  to  find  a  whole  Skeleton  of  this 
^Animal,  and  to  fend  it  to  Tatifehow, 

Before  I  proceed  farther,  I  will  beg  Leave  to  add  one  Obfervation 
of  Cornelius  le  Brun^  who  in  his  Travels  through  RuJJia  to  the  Eaji- 
Indies^  tells  us.  That  in  the  Neighbourhood  of  Eeronitz  they  had  found 
feveral  Elphants  Teeth  on  the  Surface  of  the  Ground,  which  no  Body 
could  tell  how  they  came  thither,  and  that  the  Czar’s  Opinion  about 
them  was,  that  Alexander  the  Great,  when  he  pafled  the  Tanais^'  or 
Don^  advanced  as  far  as  Koflinka^  a  fmall  Town  eight  Werfis  from 
thence,  and  that  probably  fome  of  his  Elephants  died  there,  of  which 
thofe  Teeth  were  the  Remains. 

'  764  of  my  Colledtion,  is  one  of  the  Grinders  of  an  Elephant, 

which  was  like  wife  found  in  NorthamptonJJolre^  and  deferibed  by 
Mr  Morton^.  It  is  very  vifible,  that  this  Grinder  aifo,  by  lying  in 
the  Earth,  hath  undergone  the  fame  Alteration  with  the  Tufk  above 
deferibed  found  in  Bowdon-pafva  Field. 

N‘^  1 19,  and  120,  of  my  Catalogue,  are  two  Pieces  of  another 
large  Grinder,  very  probably  of  an  Elephant  too,  turned  to  a  very 
hard,  ftony,  and  almoft  metallic  Subftance. 

121  is  a  Piece  of  the  Molaris,  or  Grinder  of  an  Elephant, 
where  the  undulated  Lamellae  are  fet  very  clofe  to  each  other. 

122  is  a  Piece  of  another  Grinder,  perhaps  of  an  Elephant.  It 
hath  very  apparent  Marks  of  being  fofiile,  as  well  as  the  preceeding, 
ahd  is  farther  remarkable,  for  that  a  petrifying  Subftance  being  got 
between  the  Lamellae  hath  very  confiderably  feparated  and  divided 
them  ffom  each  other,  in  fuch  a  Manner,  that  they  appear  to  have 
been  fet  very  loofe. 

427,  of  my  Colle6lion  of  Quadrupeds  and  their  Parts,  is 
Part  of  ah  Elephant’s  Skull  which  was  found  at  Gloucefter  after  the 
*  Nat,  Hift.  of  Nohhajnpt.  C.  iii.  §.  cxxJcv.  pag.  252. 
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Year.  1630,  together  wich  fome  large  Teeth,  fome  five,  others  feven 
Inches  in  Corapafs,  according  to  a  Ihort  Infcription  written  upon  this 
very  Piece. 

1.  I  proceed  now  to  the  Second  Part  of  this  Difcourfe,  wherein  I  0/FoffiIe 
propofe  to  ofier  fome  Remarks  on  divers  Accounts  of  Bones 
Teeth  found  under  Ground,  which  I  met  with  in  feveral  antient  and 
modern  Authors,  and  which  will  give  me  an  Opportunity  of  exami- 
ning  into  the  Skeletons,  and  Parts  of  Skeletons,  which  are  fhey/n  By 
up. and  down  as  undeniable  Monuments  of  the  Exiftence  of  Giants.  P- 

And  firft,  as  many  of  thofe  Bones  and  Teeth,  which  are  kept  and 
Ihewn  about  for  Bones  and  Teeth  of  Giants,  have  been  found,  upon 
a  more  accurate  Infpedion,  to  be  only  the  Bones  and  Teeth  of  Ele¬ 
phants  or  Whales,  it  may  from  thence  very  probably  be  inferred, 
that  others  alfo,  which  for  want  of  a  fufficient  Defcription  cannoc-be 
accurately  enough  accounted -far,  mufl:  have  belonged  either  to  thefe, 
or  elfe  fome  other  large  Animal.  Thus  the  Fore  fin  of  a  Whale, 
ftripped  of  it’s  Webb  and  Skin,  was  not  long  ago  publickly  fhewn 
for  the  Bones  of  a  Giant’s  Hand  *,  and  I  have  in  my  own  Pofiefiion 
io27j  the  Vertebra  of  the  Loin  of  a  large  Whale,  which  was 
brought  me  from  Oxfordjhire,  where  I  was  aflured  it  was  found  under 
Ground,  and  afterwards  made  Ufe  of  for  a  Stool  to  fit  on.  Now  if 
a  Computation  had  been  made  from  the  Proportion  of  this  Vertebra 
to  that  of  the  other  Parts  of  the  Skeleton,  and  all  had  been  fuppofed 
to  have  belonged  to  a  Man,  fuch  a  Skeleton  would  have  exceeded 
in  Meafure,  ail  thofe  fabulous  Skeletons  of  Giants  mentioned-  by  Au¬ 
thors. 

I  cannot  forbear  on  this  Occafion  to  obferve,  that  it  would  be  an 
Objedl  well  worthy  the  Inquiries  of  ingenious  Anatomifts,  to  exa¬ 
mine,  with  more  Accuracy  than  hath  been  hitherto  done,  what  Pro¬ 
portions  the  Skeletons  and  Parts  of  Skeletons  of  Men  and  Animals 
bear  to  each  other,  with  Regard  either  to  the  Size,  or  Figure,  or 
Strudure,  or  any  other  Quality.  This  would  doubtlefs  lead  us  into 
many  Difcoveries,  and  is  befides  one  of  thofe  Things,  which  feem  to 
be  wanting  to  make  Anatomy  a  Science  ftill  more  perfed  and  corn- 
pleat.  The  very  Vertebra  I  fpeak  of  may  ferve  to  fliew  the  Ufeful- 
nefs  of  fuch  Observations.  It  differs  in  many  Things  from  the  Ver¬ 
tebrae  of  Men  and  Land-animals,  as  do  the  VertebrjE'of  Whales  and 
the  Pdfhes  of  the  cetaceous  Kind  in  general;  and  it  is  a  very  eafy 
.Matter  to  diftinguifh  them  from  each  other.  The  Body  of  the  Verte- 
.bra  is  confiderably  larger  in  Proportion,  and  alfo  lighter  and  more 
porous.  The  tranfverfe  Proceffes  arife  from  the  Middle  of  it  on  each 
Side.  The  oblique  defeending  Proceffes  are  altogether  wanting  *,  and 
the  Arch,  or  Foramen,  which  the  fpinal  Marrow  paffes  through,  is 
made  up  by  the  fpinal  Procefs  and  the  oblique  afeending  ones  only  : 

The  Body  of  the  Vertebra  is  very  rough  and  uneven  on  each  End, 
full  of  fmall  Holes  and  Eminences,  which  receive  the  Holes  and 

D  d  2  *  Eminences 
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Eminences  of  a  round  Bone,  or  Plate,  which  anfwers  to  the  Epiphy* 
fis  in  a  human  Vertebra,  whereof  there  are  two  between  each  Verte¬ 
bra,  joined  together  by  an  intermediate  ftrong  and  pretty  thick  Car¬ 
tilage,  probably  to  facilitate  the  Motion,  and  particularly  the 
Fig-  70,  71.  Flexion  of  thefe  Animals  in  the  Sea.  But  to  return  from  this  fhort 
DigreflTion. 

I'here  are  many  Skeletons,  that  were  from  Time  to  Time  found 
under  Ground,  and  are  mentioned  by  the  Authors,  who  fpeak  of 
them,  as  Skeletons  of  Giants,  and  undeniable  Monuments  of  their 
Exigence,  which,  as  I  have  already  obferved,  1  fhould  rather  take  to 
be  the  Skeletons  of  Elephants,  Whales,  or  fome  other  huge  Land  or 
Sea- Animal.  Of  this  Kind  feem  to  be  the  pretended  Skeletons  of 
•  Giants  of  twelve,  twenty,  and  thirty  Cubits  in  Height  mentioned  by 
Fhiloflratus  * :  The  Skeleton  of  fix  and  forty  Cubits  in  Height,  which 
according  to  Pliny  f  was  found  in  the  Cavity  of  a  Mountain  in  Creta^ 
upon  the  overthrowing  of  that  Mountain  by  an  Earthquake:  The 
Skeleton  fixty  Cubits  high,  which  Strabo  j]  fays,  was  found  near  P'in- 
gis  (now  Tangier)  in  Mauritania^  and  was  fuppofed  to  have  been  the 
Skeleton  of  Anteus:  The  Skeleton  of  Pallas^  as  pretended,  found  at 
Rome  miht  Year  1500,  which  was  higher  than  the  Walls  of  that 
‘City :  And  like  wife  that,  which  Simon  Majolus  fays  was  found  in 
England  in  the.  Year  1171:  Longe  ante  Fulgofi  feeculum  (are  his 
Words  annls  plus  trecentis^  anno  fcilicet  1171.  in  Anglia^  illuvione 
fluminis^  rete^a  funt  humati  olim  Hominis  offa  adhuc  ordine  compofita: 
Longitudo  totius  Corporis  inventa  eft  longa  ad  pedes  quinquaginta, 

There  are  others,  the  Defeription  whereof  concludes  more  clearly 
for  their  having  once  belonged  to  Elephants,  though  it  could  not  be 
pofjtively  afTerted,  that  they  did.  S.  Aufiin  ft»  difcourfing  of  the 
Exigence  and  great  Eeats  of  the  Giants  before  the  Deluge,  mentions 
in  Proof  of  what  he  advances.  That  he  himfelf,  with  feveral  others, 
faw  at  Uiica-^  upon  the  Sea  Oiore,  the  Grinder  of  a  Man  fo  large, 
that  if  it  had  been  cut  into  Teeth  of  an  ordinary  Size,  at  leaft  an 
Hundred  might  have  been  made  of  it.  Hieronymus  Magius  ||  ||,  al¬ 
though  himfelf  very  much  prejudiced  in  Favour  of  the  Exiftence  of 
Giants,  yet  fufpe6ls  this  Tooth,  mentioned  by  S.  Aufiin^  to  have 
been  rather  the  Tooth  of  an  Elephant,  or  elfe  fome  huge  Creature  of 
the  Sea,  than  that  of  a  ^dan.  But  Ludovicus  Vives^  in  his  Commen¬ 
taries  upon  that  Paflage  of  S,  Aujiin,  takes  Notice,  that  in  the  Church 
of  5.  Chriftopher  at  Hifpella,,  he  was  (hewn  a  Tooth  bigger  chan  his 
Fill,  which  they  pretended  was  one  of  the  Teeth  of  that  huge  Saint, 
no  Doubt,  upon  as  good  Ground,  as  that  very  large  Shoulder-bone* 


In  fuis  Heroicis.  f  Hiii  Nat.  Lib.  vii.  cap.  xvl  ||  Lib.  xvii.  Dierum 

Canicularium  Colloo^.  ii.  pag.  36.  ff  De  Civit.  Dei.  Lib.  xv.  cap.  ix.  citatus  per 
CaiTanionem  &  Lambecium.  1|  ||  Mifcellancorum  Lib.  i.  cap.  ii.  pag.^17.  ^ 
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which  Hieronymus  Muglus  fays  was  (hewn  in  a  Church  at  Venice^ 
was  the  Shoulder-bone  of  5,  Chriftopher. 

The  pretended  Skeleton  of  a  Giant,  which  was  found  near  Drapani 
a  Caftle  in  Sicily^  upon  digging  the  Foundation  of  a  Houfe,  and  is 
deferibed  by  Job,  Boccatius  d",  is  again  not  unlikely  to  have  been  the 
Skeleton  of  a  large  Elephant.  For  although  the  greateft  Part  of  the 
Bones,  through  the  Length  of  Time,  and  the  Force  of  the  fubterra- 
neal  Steams,  were  fo  rotten,  that  after  their  being  expofed  to  the 
Air,  they  fell  to  Pieces  almoft  upon  couching,  yet  three  ot  the  Teeth 
were  found  entire,  which  weighed  an  hundred  Ounces,  and  were  by 
the  Inhabitants  of  hung  up  in  one  of  their  Churches,  to  per¬ 

petuate  the  Memory  of  this  Fad:.  They  likewife  found  Part  of  the- 
Skull  capacious  enough  to  hold  feme  Bufhels  of  Corn,  and  one  of 
the  Shank-bones,  which  was  fo  large,  that  upon  comparing  it  with- 
thc  Shank-bone  of  an  ordinary  Man,  it  was  judged,  that  this  Giant 
whom  fome  took  to  be  Enck^  others  Elhellus,  others  one  of  the 
■  CyclopSy  and  again  others  the  renowned  Polyphemus  himfelf,  mud  have' 
been  200  Cubits  high ;  according  to  which  Calculation,  he  is  figured» 
^and  reprefented  by  F,  Kircher  ||  as  by  far  the  largeft  of  a  whole  Gra¬ 
dation  of  Giants,  whom,  after  this,  he  Places  in  the  following  Or.- 


Cubits^- 


<The  Giant  of  Strabo^  whofe  Skeleton  was  dug  up  near 

P’ingis  in  Mauritania^  and  was  found  to  be.  -  - - 

Pliny's  Giant,  found  in  a  Mountain  in  Creta  \  - - 

The  Skeleton  of  Afterius^  Son  of  AnaUes  - - - 

The  Skeleton  of  OrefteSy  dug  up  by  fpecial  Command  of 

the  Oracle  .  . . .  .  . . 

The  Giant,  whofe  Bones  were  found  under  a  large  Oak, 
nor  far  from  the  Convent  of  Reyden  in  the  Canton  of 

Lucern  in  Swifferland,  ■  - -  ■—  - ' . . 

Goliath^  as  deferibed  in  Sacred  Writs  - - -  - 


The  Cafe  is  ftill  lefs  doubtful  with  regard  to  thofe  Bones,  whiefi*. 
were  found  \n  Fra7ue  in  1456,  in  the  Reign  of  Charles  VII,  by  the 
Side  of  a  River  in  the  Barony  of  Cruffole  (afterwards  ereded  into  a 
County  not  far  from  Valence,  Johannes  Marius  in  Libris  de  Galliarum 
IlluftrationibuSy  Calameeus  in  fuis  de  Biturigibus  Commentaries,^  Fulgofus. 
in  his  AnnalSy  iA  Joh,  Cajfanio  of  Monftroeuil,^  in  hisTreatife  of  Giants 
feverally  cake  Notice  of  thefe  Bones  which  were  fo  large,  that 
the  whole  Height  of  the  Giant,  to  whom  it  was  thought  they  belong¬ 
ed,  and  who  was  fuppofed  to  have  being  the  Giant  BriatuSy  was  con- 
jedured  to  have  been  of  15  Cubits.  The  Skull,  alone  was  two  Cubits 


*  L.  C.  fag,  20.  6.  4  Genealogia  degli  Dei.  L.  iv.  ad  fin.  ||  Mund.  Subter- 

ran.  L.  viii,  Se^.  2.  **  ?ag,  57.  &  fe(j. 

thick; 
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thick,  and  the  Shoulder-bone  fix  Cubits  broad.  Some  time  after, 
other  Bones  of  this  Kind  were  found  in  the  fame  Barony  near  the 
fame  Place,  Part  of  which  Cajfanio  faw  himfelf,  and  gives  fuch  a  par¬ 
ticular  Defcription  of  one  of  the  Teeth,  as  leaves  little  Room  to 
doubt,  but  that  it  was  the  Grinder,  and  confequently  the  other  Bones 
the  Bones  of  an  Elephant.  His  Words  are  *  Mira  magnitudim  den- 
tern  multa  ibidem  confpeximus^  longitudine  unius pedis^  pondere  librarum  offo ; 
multo  autem  oblongior  quam  craffus  vifus  ejl^  radicefque  aliquot  habere  quibus 
gingiva  inh arebat,  Vifa  ejl  infuper  ea  pars.,  qua  cibus  terebatur,  aliquan¬ 
tulum  concava,  latitudine  digitorum  quatuor.  He  adds  farther.  That 
fuch  another  Tooth  was  kept  at  Charmes,  a  neighbouring  Caftle, 
that  he  meafured  the  Length  of  the  Place,  whence  thefe  Bones  were 
dug,  and  found  it  to  be  nine  Paces  *,  that  fome  Time  after  more 
Bones  were  difcovered  at  the  fame  Place,  and  that  the  Country  all 
thereabouts  was  very  mountainous,  and  fuch,  as  the  Giants  in  all 
Probability  delighted  to  dwell  and  command  in.  I  have  feen  fome  of 
thefe  Bones  brought  by  a  very  curious  French  Merchant  from  this 
laft  mentioned  Place,  which  I  took  to  have  belonged  to  an  Elephant, 
by  fome  large  Cells  between  the  Tables  of  the  Skull,  which  are  in 
/  the  Skull  of  that  Animal. 

Hieronymus  Magius  f  gw an  Account  of  a  very  large  Skull,  ele¬ 
ven  Spans  in  Circumference,  and  fome  other  Bones,  probably  be¬ 
longing  to  that  Skull,  which  were  dug  up  near  ^unis  in  Africa  by  two 
Spanijh  Slaves,  as  they  were  ploughing  in  a  Field.  He  was  informed 
of  this  Matter  by  Melchior  Guilandinus,  who  faw  the  Skull  himfelf, 
when  he  had  the  Misfortune  to  be  taken  by  the  Rovers,  and  carried 
into  Slavery  to  that  Place  in  the  Year  1559.  I  am  the  more  inclined 
to  believe,  that  this  Skull  and  Bones  was  Part  of  the  Skeleton  of  an 
Elephant,  becaufc,  as  I  lhall  fliew  hereafter,  a  like  large  Skeleton 
was  dug  up  near  the  fame  Place  fome  Time  after,  which  by  one  of 

the  Teeth  fent  to  Peirejk  was  made  out  to  have  been  the  Skeleton  of 
an  Elephant. 

I  now  come  to  thofe  Bones,  Teeth  and  Tulks,  for  Horns,  as  fome 
call  them)  which  are  mentioned  by  Authors  to  have  been  dug  up 
in  divers  Parts  of  the  World,  and  have  been  made  out  by  them,  or 
do  otherwife  appear  by  their  Defcription  and  Figures,  indilputably 
to  belong  to  the  Elephant. 

Johannes  Goropius  Becanus  ||,  notwithlfanding  he  lived  in  an  Age, 
when  the  Stories  of  Giants  were  very  much  credited,  and  had  found 
their  Advocates,  even  among  Perfons  eminent  for  their  Learning  anH 
Judgment,  yet  ventured  to  affert,  that  the  Tooth,  which  was  kept 
and  fhewn  at  Antwerp,  as  the  Tooth  of  that  unmercifull  Giant, 
whofe  Defeat,  brought  about  as  they  pretended,  by  Brabo  a  Son  of 

"Pdg.  62.  *1'  Mifcellan.  Lib.  i.  Cap.  ii.  pag.  19.  6.  jj  Originum  Antwer- 

pianaraim  Libro. -ii.  quern  Gigantomachiam  appellavit,  pag,  178. 
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yuRus  Cafar^  and  King  of  the  ArcaMam^  was  fabuloufly  reputed  to 
have  given  Occafion  to  the  building  of  that  Caftle  and  City,  was 
nothing  but  the  Grinder  of  an  Elephant.  However  dlfpleafing  this 
AfTertion  might  be,  as  Goropius  farther  adds,  to  thofe  who  are  delighted 
with  fuch  idle  and  ridiculous  Stories,  yet  to  the  Judicious  it  will  ap¬ 
pear  the  lefs  furprizing,  on  Account  of  what  palled  not  long  before 
he  wrote  this  Book,  when  the  almoll  entire  Skeletons  of  two  Ele> 
phants  with  the  Grinders,  and  likewifsthe  dentes  exerti^  orTulks,  were 
found  near  IVielworda^  Filvorden,  as  they  were  digging  a  Canal  from 
Bruffels  to  the  River  Rupel,  to  defend  that  Town  aud  Country  from 
the  Incurfions  of  thofe  of  Mechlen,  Goropius  conjedures,  that  thefe 
Elephants  had  been  brought  thither  by  the  Romans,  at  the  Time  ei¬ 
ther  of  the  Emperor  Galien,  or  Pojlbumus. 

A  very  large  Skeleton,  like  wife  of  a  Giant,  as  pretended,  was 
dug  up  near  Tunis  in  Africa  about  the  Year  1630,  whereof  one  Tho¬ 
mas  d'Arcos,  who  was  then  at  that  Place,  fent  an  Account,  together 
with  one  of  the  Teeth,  to  the  learned  Peirejk,  The  Skull  was  fo 
large,  that  it  contained  eight  Meilkroles  fa  Meafure  of  Wine  in  Pro¬ 
vence)  or  one  Modius,  as  Gajfendus  calls  it  * **,  or  a  Pint  and  a  Half 
Paris  Meafure.  Some  time  after  a  live  Elephant  having  been  fhewn 
zxToulon  Peirejk,  ordered  that  he  Ihould  be  brought  to  his  Country 
Seat,  on  Purpofe  to  take  that  Opportunity  to  examine  the  Teeth  of 
the  Creature,  the  ImprelTions  whereof  he  caufed  to  be  taken  in  Wax, 
and  thereby  found,  that  the  pretended  Giant’s  Tooth  fent  him  from 
Tujiis,  was  only  the  Grinder  of  an  Elephant.  This  is  the  Second  large 
Skeleton  dug  up  near  Tunis.m  Africa,  and  it  appearing  plainly  by  the 
Tooth  fent  to  Peirejk,  that  it  was  the  Skeleton  of  an  Elephant,  it 
may  from  thence  very  probably  be  conjedlured,  fome  other  Cir- 
cumllances  concuring,  that  the  other  alfo,  which  Guilandinus  law 
there,  mull  have  been  rather  of  an  Elephant,  than  of  a  Giant. 

.  Thomas  Bartholin  i"  mentions  the  Grinder,  or  Maxiliar-tooth  of  an 
Elephant,  which  was  dug  up  in  Ifland,  and  fent  to  him  by  Petrus 
Refenitis.  It  was  turned  to  a  perfed  ftony  Subllance,  like  Flint,  as 
was  alfo  the  Tulk  of  a  Rofmarus  dug  up  in  the  fame  Ifland. 

A  large  Tooth,  which  by  it’s  Shape  appears  plainly  to  be  the  Grin¬ 
der  of  an  Elephant,  is  deferibed  and  figured  by  Lamhecius  ||,  who 
had  it  out  of  the  Emperor’s  Library,  though  he  could  not  be  inform¬ 
ed  where  it  was  found,  or  how  it  got  thither.  It  weighed  28  Ounces, 
and  was  commonly  taken  to  be  the  Tooth  of  a  Giant.  Antonius  de 
Pozzis,  chief  Phyfician  to  the  Emperor,  in  a  Letter  to  Lamhecius 
**,  affirms  it  to  be  an  Elephant’s  Tooth,  and  conjedures,  that  it  was 
dug  up  at  Baden,  about  four  Miles  from  Vienna,  where,  but  a  few 

*  GilTendus  in  vita  Peiresk.  Lib.  iv.  Anno  1632.  f  Aft.  Me4ic.  &  Philofoph. 
Hafn.  Tom.  I.  Obf.  xlvi.  fag.  83.  [  Biblioth.  Caefar,  Vindob.  L.  VI.  fag.  311. 

**  Ib.  Lib.  vi.  fa^g.  3V5'  . 
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Yeats  before  he  wrote  this  Letter,  they  had  found  alfo  the  Os  Ttbia 

femoris  of  an  Elephant. 

Another  Tooth,  probably  of  an  Elephant  too,  is  deferibed  and 
figured  by  Lambecius  who  had  it  out  of  the  Emperor’s  Library. 
Ic  weighed  23  Ounces,  and  was  found  in  the  Year  1644  at  Krembs^  in 
the  lower  '/lujlria^  as  they  were  increafing  the  Fortifications  of  that 
Place. 

The  Year  following,  when  the  Swedes  came  to  befiege  the  Town 
of  Krembs^  a  whole  Skeleton  of  a  Giant,  as  was  pretended,  was  found 
at  the  Top  of  a  neighbouring  Mountain,  near  an  old  Tower.  The 
Befiegers,  in  their  Intrenchments  there,  being  very  much  incommod¬ 
ed  by  the  Water  that  came  down  from  Mountains,  dug  a  Ditch 
three  or  four  Fathoms  deep,  to  lead  it  another  Way.  It  was  in  dig¬ 
ging  this  Ditch  they  found  the  Skelton  aforefaid,  which  was  very 
much  admired  for  it’s  unufual  Size.  Many  of  the  Bones,  chiefly  thofe 
of  the  Head,  fell  to  Pieces  upon  being  expofed  to  the  Air,  others 
were  broke  by  the  Careleffnefs  of  the  Workmen  *,  fome  efcaped  en-» 
tire,  and  were  fent  to  learned  Men  in  Poland  and  Sweden,  Among 
thefe  was  a  Shoulder* bone,  with  an  Acetabulum  in  it  large  enough  to 
bold  a  Cannon-ball.  The  Head,  with  Regard  to  it’s  Bulk,  was  com¬ 
pared  to  a  round  Table,  and  the  Bones  of  the  Arms  for  Forelegs) 
as  thick  as  a  Man  of  an  ordinary  Size.  One  of  the  Grinders,  weigh¬ 
ing  five  Pounds,  was  given  to  the  Jefuits  at  Krembs :  Another  is  figu¬ 
red  by  Happelius  (in  his  Relationes  Curiofee,^  'Tom,  iv.  pag.  47,  48,)  to 
whom  I  am  indebted  for  this  Account,  and  it  appears  plainly  by  the 
Figure  of  it,  that  it  is  an  Elephant’s  Tooth.  It  weighed  four  Pounds 
three  Ounces  Nuremhurg  Weight. 

Again,  in  Lambecius  his  Bibliotheca  Ccefarea  Vindobonenfis  "f,  are 
two  Figures,  and  the  Defeription  of  a  very  large  Elephant’s  Tooth 
which  weighed  4  i  Pounds.  It  was  fent  from  Conftantinople  to  Vienna 
in  1678,  and  offered  to  be  fold  to  the  Emperor  for  2000  RixdollarSj 
haying  been  before,  for  it’s  unufual  Size,  and  pretended  great  Anti¬ 
quity,  valued  at  10,000  Rwdollars,  They  pretended  that  it  was  found 
near  Jerufalem^  in  a  fatious  fubterranean  Cavern,  in  the  Grave  of  a 
Giant,  which  had  the  following  infeription  upon  it  in  the  Chaldaick 
Language  and  Charadlers ;  Here  lies  the  Giant  O  G  ;  whence  it  was 
conjedlured  to  have  been  the  Tooth  of  O^,  King  of  Bajan^  who  was 
defeated  by  Mofes^  and  who  only  remained  of  the  Retnnants  of  Giants ; 
whofe  Bed-Jlead  was  of  Iron^  nine  Cubits  was  the  Length  thereof^  and  four 
Cubits  the  Breadth  of  it^  after  the  Cubit  of  a  Man  ||.  As  the  whole  Story 
looked  very  like  an  Impofition,  the  Emperor  ordered,  that  the  Tooth 
Ihould  be  fent  back  again  to  Conftantinople, 

Hieronymus  Ambrofius  Langenmantel^  a  Member  of  the  Imperial 
Academy  of  Sciences,  inferted  into  the  Ephemerides  of  that  Academy 

*  Ib.  Lib.  vi.  pag.  313.  •}•  Lib.  viii.  pag,  652.  (  Dcuteroflom.  Ch.  iii.  v.  2. 
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an  Abftradt  of  a  Letter  to  himfelf  from  Johannes  Ciampina  in  Rome 
concerning  fome  very  large  Bones,  to  wit,  the  Shank-bone,  the  Shoul¬ 
der,  bone,  and  five  Vertebrse,  of  the  Number  whereof  was  one  of 
the  Vertebras  of  the  Neck,  which  were  dug  up  near  Vitorcbianj^  in 
the  Bilhoprick  of in  the  Year  1687.  They  weighed  altoge¬ 
ther  upwards  of  180  Roman  Pounds,  and  having  been  compared  with 
other  the  like  Bones  in  feveral  Colledions  at  Rome^  particularly  the 
Chifian  one,  they  appeared  to  be  by  far  the  largeft.  jMoft  People 
took  them  to  be  the  Bones  of  a  Giant,  but  Ciampina^  and  fome  others, 
taking  them,  with  more  Probability,  for  the  Bones  of  an  Elephant, 
or  fome  other  large  Animal,  and  knowing  that  there  was  in  the  Me- 
dicean  Colledlion  at  Florence  a  compleat  Skeleton  of  an  Elephant, 
they  procured  a  Copy  of  it,  and  found  upon  Comparifon,  the  above- 
mentioned  Bones  fo  exactly  to  correfpond  with  it,  as  to  leave  no 
Room  to  doubt,  but  that  they  had  been  Part  of  an  Elephant’s 
Skeleton. 

The  Skeleton  of  an  Elephant  which  was  dug  up  in  a  Sand-pit  near 
Fonna  in  Fhurengen^  in  1695,  is  one  of  the  moft  curious  and  alfo  the 
mod  compleat  in  it’s  Kind,  forafmuch  as  they  found  the  whole  Head, 
with  four  Grinders,  and  the  two  dentes  exerti^  or  Tufks,  the  Bones 
of  the  fore  and  Hind-legs,  one  of  the  Shoulder-bones,  the  Back¬ 
bones,  with  the  Ribs,  and  feveral  of  the  Vertebrae  of  the  Neck.  But 
the  whole  hath  been  fo  accurately  deferibed  by  IVilhelmus  Earnefius 
Tentzelius  Hiftoriographer  to  the  Dukes  of  Saxony^  in  a  Letter  to  the 
learned  Magliabechi^  printed  in  the  Philofophical  Tranfaoiions  "f,  that 
it  is  needlefs  to  add  any  thing,  the  rather,  as  that  Gentleman  was 
pleafed  to  oblige  the  Royal  Society  with  fome  Pieces  of  the  Bones  of 
this  Elephant,  with  Part  of  the  Skull,  wherein  appeared  it’s  Cells, 
fome  of  the  Grinders,  and  Part  of  the  dentes  exerti ;  all  which  being 
produced  at  a  Meeting  of  the  Royal  Society^  were  found  exadbly  agree¬ 
able  to  his  Defeription,  and  ordered  to  be  carefully  preferved  in 
their  Repofitory.  From  the  Surface  of  the  Ground  down  to  the  Place 
where  thefe  Bones  were  found,  the  Difpofition  of  the  Strata,  or  Lay¬ 
ers,  was  as  follows :  A  black  Soil  four  Foot  deep.  Gravel  two  Foot 
and  a  Half,  the  Middle  whereof  was  made  up  of  Ofleocolla,  and 
Stones  to  the  Depth  of  two  Foot,  Ofleocolla  and  Stones  half  a  Foot,  a 
fandy  Clay  fix  Foot,  with  about  two  Inches  of  Ofleocolla  in  the 
Middle,  Ofteocolla  and  Pebbles  one  Foot,  Gravel  fix  Foot,  a  white 
and  fine  Sand,  the  Depth  whereof  was  unknown,  and  in  this  the 
Bones  were  found. 

In  the  Second  Volume  of  Count  Marfili\  DanuUus,  where  he  treats 
of  the  Antiquities  he  obferved  along  this  River,  there  is  Mention 
made  of  feveral  Bones  and  Teeth  of  Elephants,  which  that  inquifidve 
Nobleman  met  with  in  Hungary  and  Tranfylvania,  and  which  are  now 
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in  his  valuable  Collection  of  Natural  and  Artificial  Curiofities  at 
Bologna,  According  to  the  beft  Information,  the  People  of  whom 
he  had  them  could  give  him,  they  were  found  in  Rivers,  Lakes,  and 
Pools.  One  of  the  Vertebras,  a  Grinder,  and  a  confiderable  Part  of 
i\\Q  dens  exertus.^  orTufk,  were  found  in  the  Lake,  or  'Pool  of  Hiulca. 
/Two  Fragments  of  the  Os  ^ibice^  a  little  corroded  on  the  Infide, 
were  taken  out  of  a  Pool  near  Fogheras  in  Franfjlvania^  once  the  Seat 
-of  the  Princes  of  that  Country  *,  and  the  whole  lower  Jaw,  with  two 
Grinders  as  yet  (ticking  in  it,  he  had  from  fome  Fifhermen,  who 
found  it  in  the  (landing  Waters  by  the  River  Tibifcus,^  a  little  above 
Die  Romerjkantz^  or  the  Roman  Fort,  All  thefe  the  Author  caufed  to 
be  figured  as  big  as  the  Life.  I  have  above  related  the  Opinion  of 
Goropius  about  the  Antiquity  of  thofe  tv/o  Elephants,  the  Skeletons 
whereof  were  found  near  Vilvorden^  which  he  traces  no  higher  than 
the  Time  of  the  Romans,,  and  their  Expeditions  into  thofe  Countries 
particularly  under  Galian  and  Pojihumus,  Count  Marfili  is  of  the 
fame  Opinion  with  Regard  to  thofe  Bones  and  Teeth  found  by  him  in 
Tranfjlvania.  He  takes  Notice,  that  whofoever  is  acquainted  with 
.the  vaft  Ufe  the  Romans  made  of  Elephants  in  their  military  Expe¬ 
ditions,  ought  not  to  be  furprized  that  there  are  Bones  and  Teeth 
found  of  them  in  thofe  Northern  Countries,  where  otherwife  there 
cannot  have  been  any  ;  and  he  urges,  as  a  farther  Proof  of  this  Af- 
fertion.  That  they  are  found  in  Pools  and  Lakes,  it  having  been  the 
Cuftom  of  the  Romans,  to  throw  the  CarcalTes  of  dead  Elephants  in¬ 
to  the  Water,  as  it  is  (till  praClifed  to  this  Day  with  the  Carcafles  of 
Horfes  and  other  beafts,  to  prevent  the  Diftempers  and  other  Inconr 
veniences,  which  their  PutrefaClion  might  otherwife  occafion.  On 
the  other  Hand,  there  are  many  Arguments,  taken  from  the  Large - 
nefs  of  the  Beafts,  the  Skeletons  whereof  are  thus  found  under 
Ground,  which  fometimes  far  exceeds  any  that  was,  or  could  have 
been  brought  alive  into  Europe,  from  the  Condition  they  are  found 
in,  and  from  the  particular  Difpofition  of  the  Strata  above  the 
Places  where  they  are  found,  whereby  it  appears,  almoft  to  a  De- 
monftration,  that  they  muft  be  of  much  greater  Antiquity,  and  that 
they  cannot  have  been  buried  at  the  Places  where  they  are  found 
j  or  brought  thither  any  otherwife,  but  by  the  Porce  of  the  Waters 

of  an  univerfal  Deluge.  To  infift  only  upon  one  of  thefe  Arguments  : 
If  the  Skeletons  of  Elephants,  which  are  thus  found  under  Ground, 
and  at  confiderable  Depths  too^  had  been  buried  there  either  by  the 
Romans,  or  any  other  Nation,  the  Strata  above  them  muft  necefta- 
rily  have  been  broken  through  and  altered  ;  whereas  on  the  contrary, 
feveral  Obfervations  inform  us,  that  they  were  found  entire,  whence 
it  evidently  appears,  that  what  is  found  underneath,  muft  have  been 
lodged  there,  if  not  before,  at  leaft  at  the  very  Time  when  thefe 
Strata^  were  formed  ;  confequently  long  before  the  Romans,  But 
there  is  another  Argument,  which  feems  to  me  to  bear  very  hard 
^  againft 
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againft  the  Conje6i:ures  of  Goropius  and  Count  Marjtli  Tentzelius 
hath  already  mentioned  it,  and  it  is  urged  from  the  great  Value  of 
Ivory  at  all  Times,  and  particularly  among  the  Romans^  which  ap¬ 
pears  by  many  Paffages  in  antient  Authors ;  as  for  Inftance,  by  a 
very  remarkable  one  in  Plin^  who  takes  Notice,  That  among  the 
valuable  Prefents,  which  the  Ethiopians  were  obliged  to  make  to  the 
o^  Perfia^  by  Way  of  a  Tribute,  there  were  twenty  large 
Teeth  (unqueftionably  the  denies  exerti)  of  Elephants,  and  then  adds. 
Tanta  ebori  auEloritas  erat.  Now  it  is  to  be  prefumed,  that  the  Ro- 
mans  would  not  have  negledled  to  take  away  the  Teeth,  and  par¬ 
ticularly  the  dentes  exerti  of  dead  Elephants,  before  they  flung  their 
Carcafles  into  the  Water,  w^hereas  there  hath  fcarce  been  any  Skele¬ 
ton,  or  any  Part  of  the  Skeleton  of  an  Elephant  dug  up  any  where, 
but  the  Teeth  were  found  along  with  them,  and  even  among  thofe 
figured  by  Count  Marftli^  there  are  three  Grinders,  and  a  confidera- 
ble  Part  of  one  of  the  dentes  exerti. 

Dr  Robert  Plott  in  his  Natural  HiJlorj  o/Staffordfhire  -f,  fays,  That 
he  was  prefented  by  William  Levefon  Gower  of  Trentham^  Efq*,  with 
the  lower  Jaw  of  fome  Animal,  with  large  Teeth  (ticking  in  it,  dug 
up  in  a  Marle-pit  in  his  Ground,  and  which  upon  Comparifon  he- 
found  exadtly  agreeable  to  the  lower  Jaw  of  the  Elephant’s  Skull  in 
Mr  AJhmole*s  Mufeum  at  Oxford. 

In  the  Mufeum  of  the  Roj al'S octet are  two  Foflil-bones  of  E- 
lephants :  One  was  given  by  Sir  Thomas  Brown  of  Norwich the  other 
was  brought  from  Syria  for  the  Os  Tibice  of  a  Giant,  but  Dr  Grew  || 
proves  by  an  exad  Computation,  that  it  can  never  have  been  the 
Os  Tibicc  of  a  human  Skeleton,  by  being  full  twenty  times  as  thick, 
and  but  three  times  as  long.  It  is-  an  Englifh  Yard  and  half  a  Foot 
long,  and  hath  a  Foot  in  Circumference,  where  it  is  thinned. 
Dr  Grew  obferves,  that  by  the  Figure  it  appears  to  have  belonged 
to  the  Leg,  and  not  to  the  Thigh,  and  he  conjedures  the  whole  E- 
lephant  to  have  been  about  five  Yards  high. 

Before  I  difmifs  this  Subjedl,  I  muft  beg  Leave  to  mention  a  few 
more.  Gefner  **  takes  Notice,  that  he  was  prefented  by  a  Polijh  No¬ 
bleman  with  a  Tooth  four  times  as  large  as  that,  which  he  figured 
under  the  Tide  of  Hippopotamus  in  his  Book  de  Aquatilibus.  It  was 
found  under  Ground,  as  they  were  digging  for  the  Foundation  of  a 
Houfe,  together  with  a  very  large  Horn,  as  they  called  it,  which 
many  took  to  be  an  Unicorns’s  Horn,  but  wrongly,  as  he,  Gef 
tier.,  thought,  becaufe  of  it’s  being  too  thick  and  too  crooked.  It  is 
very  probable,  that  this  pretended  Horn  was  the  dens  exertus  of  an- 
Elephant.  The  fame  Author  mentions  a  fubterraneous  Cavern  near 
Elbingeroday  wherein  were  found  the  Bones  and  Teeth  of  Men  and 

*  Lib.  xii.  cap.  4.  f  Ch.  vii.  §.  78.  pag.  78.  |1  Mufieum  Reg.  Soc,  p,  32. 
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Animals  fo  large,  that  it  was  fcarce  credible,  that  ever  any  of  that 
bulky  Size  fliould  have  exifted. 

The  Grinder  of  an  Elephant,  petrified,  is  kept  in  the  King  of 
Denmark's  Cabinet  at  Copnhagen^  as  appears  by  the  Catalogue  *, 
but  there  is  no  Mention  made  how  it  came  thither,  or  where  it  was 
found. 

They  fhew  in  the  fame  Colleftion  a  large  Thigh-bone,  which 
weighs  about  twenty  Danijh  Pounds,  and  is  above  three  Foot  in 
Length  f.  It  is  fo  old,  according  to  the  Author  of  the  Catalogue, 
that  it  is  almoft  become  ftony.  The  fame  Author  takes  Notice  of 
another  large  Bone,  then  in  the  Colledlion  of  Otho  Sperling.^  which 
weighed  25  Pounds,  and  was  four  Foot  long.  It  was,  as  Sperling 
told  him,  found  in  the  Year  1643  at  Bruges  in  Flanders.^  near  the 
public  Prifon,  in  Prefence  of  Bernard  de  Arauda^  and  Sperlm^%  Fa¬ 
ther,  who  faw  the  whole  Skeleton  there,  which  was  of  twenty  Yards 
of  Brahant  in  Length. 

A  Piece  of  Ivory  was  dug  up  in  a  Field  on  the  River  Vifliila^  about 
fix  Miles  from  Warfaw,,  which  having  been  fhewn  at  Dantzic  to  Ga¬ 
briel  Rzacz'^njki^  Author  of  the  ISIatural  Hijior'^  of  Poland,  it  feemed 
to  him  to  be  the  dens  exertus  of  an  Elephant  I|. 

In  the  Notes  upon  the  laft  Edition  of  Dr  Hermanns  Cynofura  Medica^ 
publilhed  by  Dr  Boeder  of  Sirajhurg  under  the  Title  of  Unicornu. 
Foffile^  there  is  Mention  made  of  a  remarkable  Piece  of  Folfil  Ivory, 
or  rather  of  an  Elephant’s  Tooth,  in  the  Hands  of  Jaques  Samfon  de 
Rathfamhaufen  de  Ehenweyer^  an  Alfatian  Nobleman,  It  was  found  in 
the  Rhine  upon  one  of  his  Eftates  near  Nonneville.,  and  was  three 
Paris  Foot,  three  Inches  and  a  Half  long:  It  had  near  a  Foot  at 
the  Bafis  in  Circumference,  where  thickeft,  and  about  eight  Inches 
and  a  Half  at  the  other  Extremity.  It  was  filled  within  with  a  Sort 
of  Marie,  but  the  outward  Surface  was  ftony  in  fome  Places,  and 
bony  in  others.  The  bony  Part  feraped,  or  burnt,  fmelled  like  Ivo¬ 
ry.  The  Scrapings  boiled  made  a  Sort  of  Geliy.  The  Author  of 
the  Notes  adds.  That  they  find  Foflil  Ivory  in  feveral  Parts  of  Eu- 
rope^  particularly  in  the  Schwartzwald  {Syha  Hercynia)  in  Moravia^,  in 
Saxony^  and  near  Canftad  in  the  Wirt  ember g, 

XIV.  I  went  to  the  Fullers- Earth  Pits  at  Wav en don  near  Wobern^ 
where  there  are  feveral  Pits  now  open ;  but,  as  Men  were  then  at 
work  only  in  one,  and  I  underftood  the  Earth  was  difpofed  in  much 
the  fame  Manner  in  all,  I  did  not  trouble  my  felf  to  go  down  into 
more  than  that  wherein  they  were  then  diggings  in  which  I  found 
Things  difpofed  thus. 

From  the  Surface,  for  about  fix  Yards  Depth,  there  are  feveral 
Layers  of  Sands,  all  reddilh,  but  fome  lighter  coloured  than  others,. 

*  Muf.  Regium.  Parti.  §.  vii.  No.  109.  f  Ibid.  Parti.  §.  i.  N®.  73. 
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under  which  there  is  a  thin  Stratum  of  red  Sand-ftone,  which  they 
break  through;  and  then  for  the  Depth  of  about  feven  or  eight  Yards 
more,  you  have  Sand  again,  and  after  that  come  to  the  Fullers-Earth  ; 
the  upper  Layer  of  which,  being  about  a  Foot  deep,  they  call  the 
Cledge  *,  and  this  is  by  the  Diggers  thrown  by  as  ufelefs,  by  reafon  of 
it’s  too  great  Mixture  with  the  neighbouring  Sand,  which  covers, 
and  has  infinuated  itfelf  among  it:  After  which  they  dig  up  Earth 
for  Ufe,  to  the  Depth  of  about  eight  Feet  more,  the  Matter  whereof 
is  diftinguilhed  into  feveral  Layers,  there  being  commonly  about  a 
Foot  and  an  half  between  one  horizontal  FifTure  and  another.  Of 
thefe  Layers  of  Fuller s- Earth,  the  upper  Half,  where  the  Earth 
breaks  itfelf,  is  tinged  red,  as  it  feems  by  the  running  of  Water  from 
the  fandy  Strata  above ;  and  this  Part  they  call  the  Crop  *,  betwixt 
which  and  the  Cledge  above-mentioned,  is  a  thin  Layer  of  Matter  not 
an  Inch  in  Depth,  in  Tafte,  Colour,  and  Confiftency,  not  unlike  to 
^erra  Japonica.  The  lower  half  of  the  Layers  of  Fuller s-Earth,  they 
call  the  iValL  Earth this  is  untinged  with  that  red  above-mentioned, 
and  feems  to  be  the  more  pure  and  fitter  for  Fulling  •,  and  underneath 
all  is  a  Stratum  of  white  rough  Stone,  of  about  two  Foot  thick, 
which,  if  they  dig  through,  as  they  very  feldom  do,  they  find  Sand 
again,  and  then  is  an  End  of  their  Works. 

One  Thing  is  obfervable  in  the  Site  of  this  Earth,  which  is,  that 
it  feems  to  have  every  where  a  pretty  equal  horizontal  Level ;  be- 
caufe  they  fay,  that  when  the  Sand-Ridges  at  the  Surface  are  higher^ 
the  Fullers- Earth  lies  proportionably  deeper. 

In  thefe  Works  they  feldom  undermine  the  Ground,  but  as  they 
dig  away  the  Earth  below,  others  are  employed  to  dig  and  carry  off 
the  Surface,  otherwife,  the  Matter  above,  being  of  fo  light  and 
flitting  a  Nature,  would  fall  in  and  endanger  the  Workmen:  For,, 
as  was  obferved  before,  that  Stratum  of  Sand-Stone,  which  occurs  be¬ 
fore  they  come  to  the  Fullers-Earth,  does  not  lie,  as  in  Coal-Pits, 
immediately  over  the  Matter  they  dig  for,  like  a  deling,  but  even, 
in  the  midft  of  the  fuperjacent  Strata  of  Sand,  and  therefore  can  be- 
no  Security  to  them  if  they  undermine. 

The  perpendicular  Fiffures  are  frequent,  and  the  Earth  in  the  Stra-^ 
ta,  befides  it’s  apparent  Diftindlion  into  Layers,  like  all  other  Kinds 
o-f  Matter,  by  reafon  of  it’s  peculiar  Undluoufnefs,  or  the  running, 
of  the  adjacent  Sand  imperceptibly  among  it,  breaks  itfelf  into  Pieces 
of  all  Angles  and  Sizes. 

For  the  Geographical  Situation  of  thefe  Pits,  they  are  digged  in 
that  Ridge  of  Sand-Hills  by  Woburn  ;  which  near  Oxford  is  called 
Shotover\  on  which  lies  Newmarket-Heaih  by  Cambridge,  and  which 
extends  itfelf  from  Eaft  to  Weft,  every  where,  at  about  the  Diftance 
of  eight  or  ten  Miles  from  the  Chiltern  Hills,  which  in  Cambridgejhire- 
are  called  Gog-Magog  \  in  Bucks,  and  Oxon,  the  Chiltern  Flills,.  from; 
the  chalky  Matter,  of  which  they  chiefly  confift:;  which  twa  Ridges. 
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you  always  pafs,  in  going  from  London  into  the  North,  ^  North* Eaff, 
or  North* Weft  Counties  in  the  Manner  I  before-mentioned:  After 
which  you  come  into  that  vaft  Vale,  which  makes  the  greater  Part  of 
the  Midland  Counties  of  Cambridge,,  Bedford^  Bucks.,  Northampton^ 
Oxford,  and  Gloucefter,  and  in  which  are  the  Rivers  Cam,  Oufe,  Nen^ 
Avon,  Ifts,  and  others  *,  which  I  take  Notice  of,  becaufe  it  confirms 
what  you  fay  of  the  regular  Difpofition  of  the  Earth  into  like  Strata, 
or  Layers  of  Matter,  commonly  through  vaft  Tradls,  and  from 
whence  I  make  a  Queftion,  whether  Fullers-Earth  may  not  probably 
be  found  in  other  Parts  of  the  fame  Ridge  of  Sand-Hills,  among  o- 
ther  like  Matter, 

XV.  It  was  fome  Time  fince,  that  in  a  Letter  to  one  of  the  Mem¬ 
bers  of  this  Society,  I  gave  an  Account  of  the  feveral  Strata  o^'E^n\is 
and  Minerals,  found  in  fome  of  the  Coal-Works  in  Somerfetjhire, 

.  which  was  printed  in  Philof,  LranfaFlions,  N®  3^^*  there  is  one 

great  Error  in  the  Print  ;  for  whereas  1  faid,  that  in  thofe  Parts  they 
never  meet  with  Freefone  over  the  Coal  *,  the  Printer,  by  miftake, 
calls  it  ;  whereas  Fir  eft  one  is  always  found  in  thofe  Mines, 

contrary  to  the  Works  in  Staffer djhire,  Newcaftle,  and  Scotland,  where 
Freefone  does,  indeed,  lie  over  the  Coal.  I  have  farther  obferved 
the  Strata  of  Stone,  Clay,  and  Marie,  of  the  interjacent  Hills, 
where,  under  the  black  Marie,  lies  a  fpongy  yellowifli  Earth ;  all 
this  lies  above  the  red  Soil,  which  I  have  faid  is  generally  the  Surface 
of  the  Vallies,  where  the  Coal  is  found.  And  as  this  red  Mould  on 
the  Surface  degenerates  into  Marie  or  Loom,  fo,  towards  the  North- 
Weft,  beyond  or  without  the  Veins  of  Coal,  about  JVinford,  in  the 
fame  County,  it  turns  to  Ruddle,  or  Red-Okre,  ufed  chiefly  for 
marking  of  Sheep,  and  for  ground  Colours  or  Priming,  inftead  of 
Spanijh  Brown  *,  and  often  counterfeits  Bole  Armoniac. 

But  as  I  never  heard  any  Coal  was  found  to  the  Weft  or  South  of 
Mendip^hills  •,  fo  Cotfwold,  to  the  North-Eaft,  and  the  Chalk-Hills  of 
Marlborougb-Downs,and  Salijbur^  Plains,  feem  to  fet  Bounds  to  the 
Coal  Country,  to  the  Eaft  and  South-Eaft  of  which  Fig,  72.  may  be 
fuppofed  a  Sedlion  from  South-Eaft  to  North-Weft,  viz,  from  the 
Dip  to  the  Rife*,  and  Fig,  73.  at  right  Angles,  from  South- Weft  to 
North-Eaft,  on  the  Drift  or  Level. 

I  mention  this  by  way  of  Corredlion  and  Addition  to  my  former 
Obfervations  of  the  Coal- Works  in  Somerfetjhire,  t  have  fince  had 
Opportunities  to  be  underground,  and  view  feveral  Coal-Works  in 
Scotland  and  Northumberland,  and  to  obferve  the  feveral  Strata  there. 
At  JViddrington  they  have  four  Fathom  Clay,  then  a  Seam  of  Coal, 
about  fix  Inches  thick,  not  worth  wmrking;  then  a  white  Freeftone; 
then  an  hard  Stone,  which  they  call  a  Whin ;  then  two  Fathom  of 
Clay  *,  then  a  white  foft  Stone ;  and  under  that  a  Vein  of  Coal  three 
Feet  nine  Inches  thick.  This  is  a  fmall  Coal  of  the  fame  Nature,  but 
not  fo  good  as  the  Newcaftle-Coal  which  comes  to  London  Market. 
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Of  the  Strata  in  Coal-Mines^  &c.  223 

Thefe  Veins  dip  to  the  South-Eaft,  one  Yard  in  twenty.  Near 

anent y  in  Eaft^ Lothian  \n  Scotland^  the  Coal  dips  alfo  to  the  South- 
Eaft,  in  the  fame  Proportion  ;  but  at  Baldoe,  in  the  Parifh  of  Camp- 
fy,  three  Miles  from  Kylfith^  it  dips  to  the  North- Eaft  *,  and  at 
Madeftone^  near  Falkirk^  to  the  fame  Point,  and  in  the  fame  Propor¬ 
tion.  The  Strata  of  Earths  and  Minerals,  at  thefe  Places,  agree  ve¬ 
ry  near:  They  have,  as  the  Ground  rifes  or  falls,  one,  two,  or  three, 

Fathom  of  Clay  ;  then  eleven  Fathom  of  Slate,  or  Coal-Clives  one 
Fathom  of  Limeftone;  under  that  two  Fathom  of  Slate,  Earth  and 
Stone;  and  then  Coal.  And  all  thefe  agree  in  this;  that  the  Pits 
generally  need  no  Timber,  and  have  a  good  Roof,  which  is  fuppor- 
ted  by  Pillars  of  Coal,  which  they  leave  in  the  working.  At  BaU 
doe,  the  Coal  is  commonly  forty- five  Inches  thick  ;  and  all  along 
for  fome  Miles  Eaftward  thence,  on  the  Sides  of  the  Hills,  are 
Crops  of  Coal  and  Limeftone;  and  oftentimes  the  Tenants  fpit  up 
as  much  as  will  ferve  their  Turn  for  a  Winter’s  burning,  juft  under 
the  Surface  ;  for  there  wants  a  Market,  and  it  is  fcarce  worth  work¬ 
ing  for  Sale.  And  to  the  North- Weft  and  North,  in  the  Drift  of  the 
Coal  in  higher  Ground,  and,  confequently,  lying  over  it,  there  ap¬ 
pear,  in  the  Sides  of  the  Hills,  Seams  of  Spar  and  Lead,  the  Drift 
of  which  is  North-Eaft,  and  lies  almoft  perpendicular;  but  what 
Obliquity  there  is,  pitches  to  the  South-Eaft:  At  Auchenclaugb,  fix 
Miles  Eaft  from  Kylfith,  there  is  a  Coal  eighteen  Feet  thick;  this 
dips  one  Foot  in  three,  and  is  not  purfued  by  reafon  of  Water  ;  and 
for  want  of  a  Marker,  will  not  quit  the  Coft  of  draining.  At  Made- 
Jlone,  the  Coal  is  four  Feet  and  a  half  thick,  above  three  Fathom 
and  a  half  deep  :  They  land  it  fas  at  many  Coalhews  in  the  Coun¬ 
try)  on  Girls  Backs.  Near  Lr anent  are  three  different  Veins  wrought 
the  undermoft  is  about  eighteen  Fathom  from  the  Surface,  called  the 
Splenty  Coal,  four  Feet  and  a  Half  thick  ;  it  is  a  hard  but  not  large 
Coal,  makes  a  clear  and  ftrong  Fire  ;  lies  ten  Fathom  under  the  main 
Coal,  which  is  nine  or  ten  Feet  thick,  and  comes  out  very  large.  It’s 
Roof  is  of  Freeftone  under  which  I  walked  backward  and  forward 
two  Hours ;  but  had  no  Opportunity  to  make  any  other  Obfervation 
on  the  upper  Vein,  than  that  it  is  about  four  Feet  thick,  and  neither 
fo  hard  or  large  as  the  other. 

As  I  have,  in  Fig.  72  and  73.  drawn  the  different  Strata  (which have  72  &  75. 
come  to  my  Obfervation)  on  a  fuppofed  Plane,  as  they  there  lie;  in 
Fig.  74  and  75.  I  protraeft  the  fame  in  a  globular  Proje61:ion,  fuppo-  Fig.  74  &  75. 
fing  the  Mafs  of  the  Terraqueous  Globe  to  confift  of  the  foregoing, 
or  perhaps,  of  ten  thoufand  other  different  Minerals,  all  originally, 
whilft  in  a  foft  and  fluid  State,  tending  towards  the  Center.  It  muft 
mechanically,  and  almoft  neceffarily,  follow,  by  the  continual  Revo¬ 
lution  of  the  crude  Mafs  from  Weft  to  Eaft,  like  the  winding  up  of 
a  Jack,  or  rolling  up  the  Leaves  of  a  Paper-Book,  that  every  one 

of  thefe  Strata,  though  they  each  reach  the  Center,  muft,  in  fome 

Place 
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Of  Strata  in  Marie  Tits,  &c. 

Place  or  other,  appear  to  the  Day  •,  in  which  Cafe  there  needs  no 
fpecific  Gravitation  to  caufe  the  lighted  to  be  uppermod,  for 
every  one  in  it’s  Turn,  in  fome  Place  of  the  Globe  or  other,  will  be 
uppermod ;  and,  were  it  pradlicable  to  fink  to  the  Center  of  the 
Earth,  all  the  Strata,  that  are,  would  be  found  in  every  Part,  and 
according  to  the  Poet,  Ponderibus  librata  fuis.  Add  to  this,  that  in  all 
Places  within  my  Knowledge,  the  Obfervation  of*  another  Member 
of  the  Society  has  held  good,  that  the  Precipices  of  all  Hills  are  to 
the  Wedward,  whereas  the  Afcent  to  the  Ead  is  more  gradual.  The 
farther  Enquiry  into  which  I  offer  to  the  Curiou.s,  who  have  better 
Opportunity. 

XVI.  Our  Marie  is  found  no  where  but  in  the  Bottoms  of  low 
Boggs,  where  we  fearch  for  it  with  Augres,  and  find  it  at  the  depth 
of  feven,  eight,  or  nine  Foot :  This  in  many  Places  occafion  great 
' Expence  in  draining  off  the  Water.  When  we  think  to  dig  for  it 
we  chufe  out  fix  able  Labourers  and  a  Supernumerary  ;  then  we  cut 
up  a  Hole  twelve  Foot  fquare  ;  becaufe  we  judge  that  this  Number 
of  Men  will  manage  that  Pit  in  one  Day,  viz.  two  Men  to  dig,  two 
Men  to  throw  it  up,  and  two  Men  to  throw  it  by.  The  Supernu¬ 
merary  fupplies  Defeds  in  ^very  part,  as  will  be  found  neceffary. 
For  the  fird  three  Foot,  we  meet  with' a  fuzzy  fort  of  Earth,  that 
we  call  Mofs,  proper  to  make  Turf  for  Fuel  ;  then  we  find  a  Stra» 
turn  of  Gravel  about  half  a  Foot  *,  under  which,  for  about  three 
Foot  more,  we  find  a  more  kindly  Mofs,  that  would  make  a  more 
excellent  Fuel  :  This  is  altogether  mixt  with  Timber,  but  fo  rotten, 
that  the  Spade  cuts  it  as  eafily  as  it  doth  the  Earth  :  Under  this,  for 
the  depth  of  three  Inches,  we  find  Leaves,  for  the  mod  part  Oaken, 
that  appear  fair  to  the  Eye,  but  will  not  bear  a  Touch.  This  Stra- 
turn  we  find  fometimes  interrupted  with  Heaps  of  Seed,  that  feem  to 
be  Broom  or  Furze-Seed  :  Nay,  in  one  Place  I  faw,  what  appeared 
to  me  to  be  Gooleberries  and  Currants  :  In  other  Places  in  the  fame 
Stratum  we  find  Sea-weed,  and  other  things  as  odd  to  be  at  that  depth  : 
Under  this  appears  a  Stratum  of  blue  Clay,  of  half  a  Foot  thick, 
fully  mixt  with  Shells  ;  this  we  look  upon  to  be  good  Marie,  and 
throw  it  it  up  as  fuch :  Then  appears  the  right  Marie,  commonly 

3)  o*"  4  Foot  deep,  and  in  fome  Places  much  deeper,  which  looks 
like  buried  Lime,  or  the  Lime  that  Tanners  throw  out  of  their 
Lirne-Pics,  only  that  it  is  full  mixt  with  Shells :  Thefe  are  fmall  Per- 
riwinkles,  fuch  as  the  Scots  call  Frejh  IVater-lVilks ;  though  there  are 
among  them  abundance  of  round  red  Perriwinkles,  fuch  as  I  have 
often  feen  thrown  out  on  the  Sea-Shore.  Among  this  Marie,  and 
often  at  the  bottom  of  it,  we  find  very  great  Horns,  which  we  for 
want  of  another  Name,  call  Elk-Horns  Where  they  join  the  Head, 
they  are  thick  and  round  5  and  at  that  Joining  there  grows  out  a 
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Strata  of  Earths  and  Fojfils^  &c. 

Branch  of  about  a  Foot  long,  that  feems  to  have  hung  juft  over  the 
Bead’s  Eyes  :  It  grows  round  above  this  for  about  a  Foot  and  fome 
odds  ;  then  fpreads  broad,  which  ends  in  Branches,  long  and  round 
turning  with  a  fmall  Bend.  The  Labourers  are  commonly  fo  bufy, 
that  they  rarely  bring  them  up  whole  \  yet  I  have  one  pretty  well, 
of  which  I  fend  you  an  Icon^  done  as  well  as  I  could,  but  not  fo  nice  7^* 
as  I  could  wifh.  We  have  alfo  found  Shanks  and  other  Bones  of  thefe 
Beads  in  the  fame  Place. 

XVII.  After  they  had  paded  the  upper  Turf,  they  came  to  a  blue  An  Account  of 
Clayj  which  held  about  3  Foot  *,  then  they  met  with  a  yellow,  brittle  feveral 
Clay,  very  much  like  Ochre,  ufed  by  Painters,  about  two  Foot  in 
Thicknefs  ;  and  next  with  a  Loam  of  a  loofer  Texture,  which  fpark- 
led  with  a  kind  of  Talc,  called  by  the  Naturalifts  Selenites,  and  fmkingthe 
was  intermixed  with  yellow  Ochre.  Thefe  Selenites,  which  were  Mineral  Welli 
plentifully  found  Ihot  in  the  Clay,  were  Crydals  con  fifting  of  tranf-  “jAft  % 
parent,  Ihining,  brittle  Flakes,  Ibme  of  a  Rhomboidal,  others  of  a  Lewis  Vkor 
Conical  Figure,  but  all  Hexaedra  or  Columns  of  6  Sides.  of  the  Place. 

had  no  fenfible  Tade  of  Salt,  and  the  Clay  in  which  they  were  found  X*.  403. 
was  interfperfed  with  Veins  of  coloured  Earth,  of  the  Colour  of  Sul-  P-4^9' 
phur  and  Iron  Rud.  — 

Below  this,  at  about  10  Foot  deep,  they  came  to  a  Bed  of  Stones, 
of  a  large  Size  and  very  hard  Texture,  coated  with  Flakes  ofGypfum 
of  a  white  and  yellowilh  Colour,  which  run  through  and  divide  them 
as  it  were  by  various  Membranes  into  different  Cells,  all  filled  with 
hardened  I.oam  of  a  grey  Colour.  Thefe  Stones,  which  were  all  of 
an  oval  Figure,  in  Shape  refembling  Pebbles,  weighed  from  10  to 
60  Pound  Weight,  and  lay  all  on  a  Level  one  by  another  in  the  Bed 
of  Clay.  Here  the  Springs  come  in,  and  below  this  the  Clay  was 
darker  coloured,  and  interlaid  with  Small  Shells  of  the  Oyder,  Ef- 
callop,  and  Mufcle,  Kind,  and  with  a  few  Belemnites  curioufiy  Ihap- 
ed.  Here  they  met  with  Stones  of  a  very  clofe  Texture,  which  when 
walked  feemed  to  be  nothing  but  a  Mafs  of  Shells  jumbled  and  em¬ 
bodied  together.  And  a  little  lower  the  Clay  produced  fome  Lumps 
of  a  black,  bituminous  Sulphur,  interlaid  with  fome  fmall  thin  La- 
minse,  feeming  to  be  metalline  and  bright  like  the  pureft  Silver  : 

Upon  firing  this  fulphuerous  Bitumen  on  a  red-hot  Iron,  it  emitted 
a  blue  Flame,  and  fbrong  Smell  like  Brimftone,  but  the  Metal  was 
loft.  From  this  Account  of  the  different  Strata  found  in  finking  thefe 
Wells,  their  Impregnation  feems  to  be  from  Alum,  Vitriol  of  Steel, 

Ochre  and  Sulphur,  and  from  an  accurate  Mixture  of  all  thefe,  \ 

which  no  Art  can  imitate,  it  feems  to  derive  thofe  admirable  Quali¬ 
ties  with  which  it  is  endued. 

Some  Conjedure  may  be  made  of  it’s  Nature  and  Qualities  from 
the  Tindures  it  gives  upon  chymical  Experiments :  With  aftringent 
Drugs,  as  Galls,  Oak-Leaves  and  Balauftines,  it  fometimes  tinges 
Red,  inclining  to  Purple,  and  fometimes  will  not  tinge  at  all:  With  / 
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volatile  Alkalies,  as  Spirit  of  Urine,  and  Sal  Ammon,  it  turns  mil¬ 
ky,  with  lixiviate  Salts,  as  Oil  of  Tartar,  per  Deliq.  it  rifes 
in  a  white  Curdle:  But  acid  faline  Liquors,  as  Spirit  of  Salt,  Nitre, 
caufe  no  Alteration. 

A  Gallon  and  Half  of  this  W ater  being  evaporated  ad  Siccitatenty 
the  Reliquias  weighed  3  Drams,  i  Scruple  and  19  Grains,  fome 
Part  of  which  were  white,  and  fhoc  into  Scribe  like  Needles,  and 
others  into  Prifms. 

The  neighbouring  Country  is  chiefly  a  ftrong  Clay ;  the  Quarries 
produce  a  very  hard  Stone,  which  feems  to  be  a  Compofition  of 
Shells  clofely  cemented  and  embodied  together,  and  fome  Marcha- 
fltes  which  abound  with  Sulphur:  In  finking  deep  Pits  they  throw 
up  Stones  like  Iron  Oar,  and  covered  with  a  Ihining  metallic  Sub- 
fiance  and  ferpentine  Stones,  and  the  ploughed  Fields  abound 
with  Stones  refembling  Shells  of  the  Efcallop  and  Cockle  Kind, 
flriated  with  fome  Aftroites,  which  are  all  ftrong  Alkalies,  and  with 
AquaTortis,  or  Spirit  of  Nitre,  raife  a  violent  Ebullition. 

ADefcription  XVIII.  In  fummis  jugis  paucis  abhinc  annis  detedta  eft, 

cf fome  rare  nunc  exhaufta,  in  faxo  medio,  cryflallorum  vena,  quibus  nec  majores 
Cr:sflalsnew-  nec  puriores,  vidit  forte  orbis.  Maxima  earum  pars,  ad  60  circiter 
h  ^ifiovered,  centcnarcos,  in  manibus  eft  D.  Frifching  paftoris  Hajleanty  venales  om- 

Scheudizer^^*  nes,  fed  pretio,  quod  ex  fequentibus  patebit,  haud  vulgari,  quod 
M.  D.  F.R.sAoxlhy  praeter  puritatem,  excufaC  rara  magnitudo.  Praecipuarum  en. 
No.  398.  p.  quam  nuper  ab  ipfo  expetii  poffeffore  feriem  ! 

Num.  I.  Duorum  vel  centenariorum,  longa  2  ped.  9^  dig.  Pe- 
riphcria  3  ped  yi  dig.  Jimpidiffima,  hexagona.  Pretium  librae  ik 
Ludov.  aur. 

N.  2  Pondus  136  Ib,  longit.  2  ped.  3  dig  Peripheria  2  ped.  9 
dig.  Purpuras  quafdem  habet  ad  marginem,  purilTima  caeteriim, 

^  Pretium  librae  i  Ludov.  aur. 

N.  3.  Pondus  1351b,  longit.  2  ped.  4  dig.  Peripheria  3  ped.  2 
dig.  limpidilfima,  excepto  apice ;  pretium  librse  4  Floren. 

N.  4.  Pondus  96  Ib)  longit.  2  ped.  Peripheria  2  ped.  9  dig.  pre¬ 
tium  idem. 

Ita  defeendendo  pergit  ad  10  librarum  pondus,  qualitatis,  propor¬ 
tionis,  pretii  varii. 

Of  the  Farti-  XIX.  Poftquam  inveftigando  compereram  Metalla  quaedam,  & 
eks  a/id  Strue-  jpfas  etiam  A  renas  ex  perexiguis  ejufdem  materiae  particulis  compofi- 

meditationem  meam  converti  ad  Adamantem  *,  fcilicet  num 
Leeuwenhoek  dL  etiam  ex  iltiulmodi  conitet  particulis,  qu^  quidem  ope  microlco- 
F.R,S.  N®.  pii  confpici  poffint. 

374.  p.  199.  Igitur  exiguum  quendam  Adamantem  per  microfeopium  contem¬ 
platus,  in  ea  Adamantis  parte  quae  polita  non  erat,  &  fplendorc 
carebat,  complures  particulas  oculis  obfervavij  &  Adamantem  ex  par. 
vis  particulis  compofitum  effe  comperi.  Verum  cum  haec  nondum 
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mihi  fatisfacerent ;  Adamantem  in  frufta  confringere  decrevi,  utilium 
in  fragmentis  fuis  confiderarem. 

Ergo  Adamantem,  malleo  impolitum,  alio  malleo  femel  iterum- 
que  percufli,  qui  fic  percufTus  in  quatuor  aut  quinque  frufta  diffiliebat. 
Quod  cum  nondum  mihi  fatisfaceret,  &  Adamantem  in  exiguiflimas 
miculas  comminuere  vellem  ;  fruftum,  quod  cseteris  majus  erat, 
duplici  charta  circumvolvi,  ne  quse  Adamantis  miculae  difliliendo 
perirent. 

Hic  ego  duritiem  Adamantis  admiratus  fum :  qui  multa  vi  aliquo¬ 
ties  idus,  in  quatuor  tantum  aut  quinque  frufta  fine  ullis  miculis 
difliliebat - - 

Pofteriora  ifta  Adamantis  fruftula  microfcopio  etiam  kdmovi :  quas 
cum  perfpecularer,  pene  omnia  ex  minutiflimis  particulis  compofita 
elfe  comperi.  Cum  autem  fruftula  illa  radiis  Iblaribus  objicerem: 
quandam  quali  flammulam  ex  iis  emicare  videbam,  &  quidem  majo¬ 
rem,  .quam  unquam  vidiflem. 

Fruftulum  unum  oculis  notabam,  quod  locum  fradlurae  fuae,  pla-'^ 
nae  quidem  ac  quadrata,  foli  diredte  oppolitum  habebat :  qui  locus, 
quantum  vifu  dijudicabam,  tribus  aut  quatuor  pilis  menti  virilis  lati¬ 
tudine  refpondebat. 

Ex  hoc  Adamantis  fruftulo  tanta  afcendebat  copia  ardefcentium 
flammularum,  ut  plures  efle  numero  quam  quadringentas  judicarem 
Flammularum  iftarum  nonnullae,  fed  numero  paucae,  fibi  erant  vici¬ 
nius  jundae,  &  reliquis  majoris :  unde  concludebam,  ipfas  Adaman¬ 
tis  particulas  illic  etiam  aliis  particulis  majores  efle,  vel  ordinatius  efle 
difpofitas. 

Exinde  oculos  converti  ad  aliud  Adamantis  fruftulum,  paris  circia 
ter  magnitudinis  cum  priori,  quod  radios  folares  itidem  direde  exci¬ 
piebat  *,  &  haud  paucioribus  exiguiflim^e  molis  particulis  conftare 
comperiebam.  Ex  una  fruftuli  illius  parte  eaque  circiter  dimidiata, 
fpecies  illae  ardefcentium  flammularum  etiam  exoriebantur,  fed  mole 
minores:  inaltera  medietate  flammula  quaedam  cernebatur,  alTidue 
fe  mobilitans,  cum  continua  quadam  corufcatione,  quae  fpeciem  habe¬ 
bat  debilioris  fulgetri. 

Caeterum,  poftquam  ifta  Adamantis  fruftula  radiis  folaribus  fub- 
duxeram,  adhuc  multiformes  rerum  fpecies  oculis  meis  objiciebantur. 
Inter  alia  ex  Angulis  Adamantis  particulis  flammula  qusedani  in  altum 
emicare  videbatur. 

Porro,  novem  prseterea  Adamantis  fruftula  microfcopio  applicata  - 
habebam :  &  in  eorum  feptem  particulas  illas  agnovi,  quas  fpeciem 
flammularum  ejaculari  dixi.  In  duobus  aliis  etiam  particulas  illas 
agnofcere  poteram,  ex  quibus  Adamantem  compoAtum  efle  ftatui  : 
fed  illae  planitiem  fuam  ita  foli  obverfam  habebant,  ut  plures  eodem 
tempore  particulas  dignofcerem. 

Mihi  autem  peramaenum  erat  fpedaculum,  tot  intueri  imagines 
flammularum,  quas  omnes  colorem  praeferebant  corufcum,  &  plerae- 
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que  viridentem.  Iftud  autem  infolens  mihi  vifum  eft,  quod  ad  flam¬ 
mularum  quarundam  extremitatem  talis  perciperetur  in  aere  motus  ac 
vibratio  ;  tanquam  fi  flammula  adeo  illic  debilitata  foret,  ut  confpicua 
eflTe  defineret.  Prae  caeteris  autem  admirabar,  quod  ex  tali  Adaman¬ 
tis  particula  circumquaque  ignis  exiret,  debiliter  rutilans,  ficuti  cum 
fulmen  e  longinquo  corufeare  videmus.  Quod  quidem  tam  crebro 
intuente  me  accidebat,  ut  oculos  avertere  non  polfem,  nifl  jam  fati¬ 
gatos. 

Verum  tam  jucundo  fpedaculo  faepius  frui  decrevi,  &  fruftulum 
iftud  Adamantis,  donec  fponte  a  vitro  :  decidat,  microfeopio  appli¬ 
catum  relinquere.  Neque  enim  ope  glutinofae  alicujus  materiae  affix¬ 
um  eft  vitro :  nifl  quod  vitrum,  antequam  illi  fruftum  Adamantis 
affigerem,  humore  anhelitus  mei  irroraflem. 

Cum  tam  grato  fpedaculo  folus  frui  non  vellem  •,  qu^  modo  relata 
funt,  legenda  tradidi  cuidam  N  cui  &  microfeopium  in  manus  tradidi. 
Cumque  poft  aliquantum  mor^e  requirerem ;  nonne  omnia  deferi- 
ptioni  meae  convenire  comperirent ;  ille  prorfus  convenire  refpon- 
dit,  &  admirationem  fuam  fuper  fpedfcaculi  infolentia  confeflTus 
cft. 

Porro,  cum  fruftulum  quoddam  Adamantis  adhuc  microfeopio  ap¬ 
plicatum  effet,  cujus  particulas,  lamellarum  modo  flbi  incumbentes, 
vifu  dignofeere  poteram  ;  haud  abs  re  me  faflurum  putavi,  fl  lamel-» 
las  iftas  delineari  curarem,  quae  denotantur  per  ABC. 

Deinde  &  aliud  Adamantis  fragmentum  microfeopio  applicaveram, 
cujus  lamella,  invicem  fuperftratae,  fefe  oculis  meis  diftindliffime 
offerebant ;  quae  defignantur  per  DEFGHIKLM.  In  hac  autem 
figura  particulae  illae  five  lamellae,  per  FG,  FH,  FI,  FK,  &  L  de¬ 
notatae  funt,  reliquis  aliquanto  craffiores  efle  videntur :  verum  iftse 
particulse  ex  pluribus  lamellis,  invicem  fuperftratis,  funt  compofitae. 
In  ifta  vero  fragmenti  parte,  quam  inter  DEFM  exprimendam  cura¬ 
vi,  diftindliffime  apparent  tenuiffimse  lamellae,  ex  quarum  congerie 
totum  Adamantem  concretum  eflfe  pro  certo  habendum  eft. 

Priufquam  fecundam  iconem  in  charta  exprimendam  curaveram 
forte  celebris  Gemmarius,  N,  Verhrugge^  aedes  meas  praeteribat; 
quem  ego  ad  convifendum  Adamantis  fragmen,  fleut  microfeopio  ap¬ 
plicatum  erat,  invitavi.  Ille  fragmen  iftud  non  fine  admiratione  con¬ 
templatus,  quafdam  fe  Adamantum  glebulas,  quse  flbi  inutiles  eflfent, 
mihi  miflTuram  recepit.  - 

Nec  mulco  poft  bina  mihi  mittit  Adamantum  fragmenta  :  item 
exiguum  Adamantem,  ex  arte  quidem  politum,  fed  fordid um,  uti 
vocant,  feu  vitiofum. 

Cum  fingula  Angulis  microfeopiis  applicaflTem,  primo  fragmentum 
iftud,  quod  per  NOPQR  denotatum  eft,  delineandum  curavi. 
LineoliE,  quas  per  totum  hoc  fragmentum  excurrent,  revera  non 
funt  nifl  lamellas,  ex  quibus  Adamantes  conftare  modo  dixi:  & 
apertius  confpiciendas  fc  praebent  ad 
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Caeterum  ut  eorum,  qujc  dc  hac  Adamantis  glebula,  five  fruftuJoj 
jam  dixi,  clarior  atque  diftindlior  fit  perceptio  *,  fruftulum  iftud  ea¬ 
dem  prorfus  magnitudine  exprimi  juffi,  quam  nudo  delineatoris  ocu¬ 
lo,  fine  microfcopii  ope,  offerebat:  quse  vera  fruftuli  magnitudo, 
exhibetur  inter  ST.  Ifiud  autem  tantillum  fruftulum  ex  tarn  multis  Fig,  go. 
tamque  exiguis  particulis  compofitum  eft:  j  ut  qui  non  viderit,  capere 
haud  poflit. 

In  altero  Adamantis  fragmento,  quod  ejufdem  propemodum  mag¬ 
nitudinis  erat,  lamellas  dignofei  poterant  :  &  pars  illius  circiter  quin* 
ta  conftabat  quinquangulo  tam  polito,  tamquam  fi  ex  arte  lasvigatum 
fuiffet,  nifi  quod  illi  affixus  elfet  perexiguus  Adamas,  qui  circiter 
quartam  quinquanguli  partem  obtegebat ;  &  uti  clare  vifu  agnofee- 
bam,  etiam  ex  lamellis,  five  particulis  lamellarum  formam  habeQti* 
bus,  concretus  erat. 

Quantum  ad  perexiguum  iftum  Adamantem;  illum  quidem  ex 
arte  politum,  fed  fordidum  feu  vitiofum  efiTe  dixi:  fordidos  enim  vo¬ 
camus,  dum  vel  fubflavi  funt,  vel  rimis  aut  lineolis  deformes:  quam¬ 
vis  nonnullas  hujus  Adamantis  rimae  atque  lineolae  nudis  oculis  confpi- 
ci  non  poffent ;  imo,  adhibito  etiam  microfeopio,  vifum  pene  effu¬ 
gerent. 

Exiguus  hic  Adamas  erat  quadrangulus:  prope  unum  iftorum  an¬ 
gulorum,  intra  ipfum  Adamantem,  varias  vidi  particulas  ab  invi¬ 
cem  fejundtas  ;  nifi  quod  aliquantulum  fefe  attingere  viderentur,  quod 
initio  infolens  mihi  vifum  eft.  Particularum  iftarum  maxima  coloris 
erat  fubflavi,  &  altero  circiter  latior  quam  craffior:  nec  fplendore 
cedebat  vitro.  Reliquis  particulis  varise  erant  figurse;  nonnullis  e- 
tiam  par  fplendor  ac  primse:  nec  pauciores  effe  judicabam  quam  vi- 
ginti:  licet  delineator  tantum  numerum  non  exprelTerit. 

Ifte  confpedlus  hanc  mihi  perfuafionem  induxit;  quo  tempore 
materia.  Adamantum  produdlrix,  vagabatur  in  aere ;  exiguas  illas 
particulas,  quas  itidem  Adamantes  erant,  priori  quem  dixi  Ada¬ 
manti  adjacuiffe :  materiam  autem  adamantinam,  quamdiu  talis  ma¬ 
teria  aeri  infedit,  iftam  Adamantum  congeriem  paiilatim  circumve- 
ffiiffe,  &  minores  Adamantes  inclufiffe  majori. 

Qua  occafione  recordor  complures  me  habuiffe  Cryftallos  montanas 
figurse  fexangulas :  in  quarum  nonnullis  quafi  inclufie  jacebant  fir 
guras  quadam  perexiguae  &  oblongas,  coloris  fubcoerulci;  fed  tam 
exiles  ut,  adhibito  etiam  optimse  notse  microfeopio,  vix  agnofei  pofi 
fent. 

Porro  iftius  Adamantis,  quem  vitiofum  appellavi,  veram  mag¬ 
nitudinem  delineari  curavi:  quam  expreffam  habes  inter  V  &  W.  j^ig,  gi,' 

Deinde  &  perexiguos  iftos  Adamantes,  qui  in  majorem  Adaman^ 
tem  inclufi  exhibentur  in  icone  8i  feorfum  delineandos  curavi ;  quos 
defignatos  vides  per  X  Y Z  AB  C.  Ubi  per  X  Y Z  denotatur  exte-  Fig-  82», 
rius  Adamantis  latus,  quod  licet  ex  arte  politum,  ope  tamen  microf* 

4sopii  confpedtum,  colorem  tam  fufeum  piteferebat, 
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Per  Z  A  B  C  D  E  ifti  denotantur  exilifllmi  Adamantes  5  quos  in  ma- 
jufculo  Adamante  velut  inclulbs  latuifiTe  prxmonui. 

Cum  poftea  latus  Adamantis  in  icone  81  expreffi,  cui  longe  mino¬ 
res  Adamantes  inclufos  fuilTe  mox  dicebam,  ad  microfcopium  admo- 
vifTem,  Adamantem  iftum  variis  foraminibus  pertufum  elTe  comperi; 
quae  ego  foramina  tunc  fada  efle  cenfui,  quando  latus  illud  polieba¬ 
tur.  Ita  nimirum  ut  exiguiflimi,  quos  dixi.  Adamantes  loca  illa 
prius  infederint,  fed  poliendo  delapfi  foramina  illa  five  puteolos  pro¬ 
duxerint,  quse  foramina  confpicua  funt  inter  FGH. 

Porro  exiguum  illum  Adamantem,  inter  V  W  in  icone  81  expref. 
fum,  in  latus  fuum  verteram;  &  ubi  crafliufculus  erat,  novaculum 
illi  aptaveram,  ut  Adamantem  ipfum  iflu  mallei  diffinderem  :  quod 
tamen,  licet  iterato  tentanti,  non  fucceffit. 

Quare  Adamantem  charta  munda  circumvolutum,  imponebam 
malleo;  &  alio  malleo,  crebrius  tamen  feriendo,  diffregi,  Poft- 
quam  omnes  diffradli  Adamantis  glebulas  diverfis  microfcopiis  appli¬ 
caveram  ;  unam,  .qu^  plures  quam  reliquae  lamellas  oculis  exhi¬ 
bere  videbatur,  delineatori  effingendam  tradidi,  quae  denotatur  per 
IKLM.  Haud  tamen  poflibile  delineatori  fuit  eadem  perfediione 
glebulam  illam  exprimere,  qua  fefe  oculis  confpiciendam  offere¬ 
bat. 

Cum  autem  microfcopium,  cui  fruflulum  illud  iconis  84  applicatum 
erat,  diverfum  effet  ab  iis  microfcopiis,  quorum  ope  alia  Adamantis 
frufta  delineari  curaveram ;  Delineator  poftremum  hoc  fruftulum  ea 
magnitudine  expreffit,  quam  fine  microfcopio  confpedum  oculis  of¬ 
ferebat:  quai  vero  frufluli  illius  magnitudo  exhibetur  inter  NO. 

Quaedam  ex  his  Adamintum  fragmentis,  ope  microfcopia  confide- 
rata,  jucundos  pr^bebant  confpedlus :  quos  etiam  nonnullis,  talium 
rerum  ftudiofis,  exhibui.  Illis  autem  jucundiffimum  erat,  in  uno  A- 
damantis  fruftulo  tam  multiplices  agnofcere  partes:  imprimis  etiam 
quod  lamellae,  ex  quibus  Adamantes  concreti  funt,  in  duobus  Ada¬ 
mantum  fruftulis  valde  diflindle  poffent  internofci;  nempe  dum  la¬ 
mellae  iftae  juxta  du6tum  longitudinis  oculis  objiciebantur. 

Exinde  ftudium  meum  converti  ad  examen  Cryftalli  cujufdam  mon¬ 
tanae,  fex  lateribus  praeditae,  cujus  longitudo  circiter  refpondebat  la¬ 
titudini  duorum  digitorum,  craffitudo  vero  minori  digito. 

Cryftallum  iftam  in  complura  frufta  confregi,  &  frufta  microfco¬ 
piis  applicavi;  difquirere  volens  num  &  illa  ex  fuperftratis  fibi  lamel¬ 
lis  compofita  effent :  qua  ratione  Adamantes  magnitudinem  fuam  a- 
deptos  effe  dixi.  Sed,  tametfi  perquifitionem  iftam  faepius  iterave¬ 
rim,  ne  tantillam  quidem  lamellam  in  iis  deprehendi.  Iftud  autem  in 
Cryftallis,  quas  quidem  prae  manibus  habebam,  plerumque  animad 
verti,  in  omnibus  earum  lateribus,  quae  numero  fena  erant,  tranfverf. 
as  protendi  lineolas,  alias  aliis  fttu  aliquantulum  fuperiores;  tamquam 
fi  illic,  increfcentibus  Cryftallis,  ortse  produdtaeque  fuilTent:  qua  fu- 
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per  re,  quantumcumque  Cryftallorum  numerum  ante  confideravc- 
rim,  atque  confregerim,  numquam  ipfe  mihi  fatisfacere  potui. 

XX.  Having  an  Opportunity  ofdifcourfing  with  a  Gentleman  recom-  Concerning 
mended  to  me,  that  came  from  the  Gold  Mines  in  Brazil  belonging  , 

to  the  King  of  Portugal^  and  brought  many  Diamonds  of  confidera- 
ble  Value,  lately  found  in  thofe  Places,  I  thought  proper  to  defire  Jacob  de 
of  him  an  Account  of  the  fame,  being  the  fitted:  Perfon  to  defcribe  Caftro  Sar- 
every  minute  Circumftance  of  it,  as  one  that  has  lived,  and  digged 
Gold  there  for  thefe  fifteen  Years  laft  pad:  j  and  he  having  obliged  ^^0  ‘ 

me  with  the  faid  Acount,  in  the  Portugueze  Tongue  I  think  it  will  p^g. 
not  be  unacceptable  to  the  Society,  to  offer  the  Tranflation  of  it, 
which  is  as  follows  : 

In  the  Prince’s  Town,  Capital  of  the  County  do  Serro  do  Frio^  be¬ 
longing  to  the  Government  of  the  Gold  Mines,  there  is  a  Place  near 
the  faid  Town  called  by  the  Natives  Caj  the  Merin^  where  they  ufed 
to  dig  Gold  for  many  Years,  as  alfo  from  a  fmall  River  called  do 
Milho  Verde.  The  Miners  that  digged  Gold  in  thofe  Places  did  turn 
up  the  Ground  and  Sands  of  the  Banks  of  the  faid  River,  to.extradfe 
the  Gold  therefrom,  and  by  fo  doing  found  feveral  Diamonds,  which 
then  they  did  not  prize  as  fuch'^;  for  fome  of  the  Miners  kept 
feveral  Stones  for  their  Figure  and  Curiofity,  which  Stones  fthough 
fo  valuable)  by  Length  of  Time  they  neglected  and  loft,,  and  did  the 
fame  till  the  Year  1728,  at  which  Time  one  of  the  Miners  lately 
coming  to  work  there,  and  better  acquainted,  deemed  them  to  be 
Diamonds,  made  Experiments  upon  them,  and  finding  them  really 
fo,  began  to  feek  for  them  in  the  fame  Ground  and  Sand,  where  the 
former  Miners  had  ignorantly  left  them,  fo  did  the  reft  of  the  People 
follow  his  Example. 

After  they  had  thoroughly  examined  the  Places  aforefaid,  they 
began  to  fearch  for  them  in  the  River  itfelf,  and  do  actually  find 
Diamonds  there,  but  with  more  Trouble  and  Difficulty  ;  for  in  the 
former  Places  they  found  them  together  among  the  Earth  and  Sand, 
as  they  lay  ;  but  in  the  River,  as  the  Sand  is  more  difperfed,  they 
lie  farther  from  one  another. 

Experience  and  common  Reafon  teaches  the  People  there,  that 
thefe  Diamonds  came  from  another  Place  by  the  Current  of  the  Wa¬ 
ters,  and  are  not  the  natural  Produd  of  the  Situation  where  they 
now  are  found. 

They  are  ufing  all  poffible  Diligence  to  find  out  the  Place  where 
they  grow.  They  have  not  yet  difeovered  it  *,  but  their  great  Hopes 
are  very  much  encouraged  upon  the  Account  of  having  near  the  faid 
Situation  feveral  Mountains,  where  nothing  is  to  be  feen  but  fine  folid 
Cryftal  Rocks. 

The  Diamonds  that  have  been  found,  are  commonly  from  one 
Grain  to  fix  Carrats,  fome  larger,  and  among  thefe  one  of  forty^five 
Carrats.  The  Colour,  Solidity,  and  reft  of  their  Proporties  are  the 

feme 
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fame  as  the  Oriental  ones;  only  it  wasobferved,  that  thofe  Diamonds 
that  lay  more  luperficially,  and  expofed  to  the  Air  and  Sun  were 
more  feurfy,  and  by  Conlequence  loH  more  by  polilhing  than  the 
other. 

Jn  Account  of  XXL  Inter  Corpora  Naturalia  Succinis  a  Natura  inclufa,  illa  lon- 
a  Leaf  of  a  gg  ratifiima  eile,  qu^e  Vegetabili  Regno  fuam  debent  originem,  con- 

opinor,  quicunque  Naturje  Curioforum  Pinacothe- 
Amber, ^^Joh.  cas,  inquc  iis  ouccincas  (jrazas,  non  levem  ipiis  conciJiantes  iplendo- 
Philip  Brey-  rem,  accuratius  infpexerit,  Authorefque  de  his  rebus  tradlantes  dili- 
gentius  exculTerit.  H^c  inter  autem  caeteris  Plantarum  perfedliorum 
395- P-  154*  ut  folia,  feminum  receptacula,  flores,  fi  qui  inveniuntur,  &c. 

raritatis  palmam  prseripiunt. 

Hujus  rei  ratio  proculdubio  e(l,  quod  ex  recentiorum  mente,  Sue- 
cinorum  oflicina  naturalis,  loca  fint  fubterranea,  quorfum  partes  Ve¬ 
getabilium,  utpote  terrae  fuperficiem  inhabitantium,  JEgre  &  non  nifl 
cafu,  coque  rarifllmo  pertingere  poflfunt  •,  cum  Infeda,  quamvis  etiam 
in  aere  viventia,  tamen,  ut  fe  a  frigore,  aliifque  aeris  injuriis  defendant 
vel  alia  etiam  de  caufa,  fponte  faepius  rimas,  hiatus  &  cryptas  quae¬ 
rant  &  fubeant  fubterraneas,  &  ad  fepulchrum  properent,  ubi  a  Suc¬ 
cino  adhuc  liquido  irretiuntur,  involvuntur,  fuflbeantur,  cumque 
eodem  in  jevum  duratura  rigefeunt. 

Ejufmodi  glebam,  quae  folium  hujus  not^e  in  finu  fuo  fovebat,  nu¬ 
per  Menfe  Odlobri  praeterito  mihi  exhibuit  &  examini  fubjecit  meo  hic 
Gedani  Mercator  quidam  natione  Britt annus^  Philippus  Benlows^  qui 
eandem,  inter  alia  Succina  nadlus,  maximi,  imo  pluris  quam  triginta 
aureorum  seflimabat. 

Hmc  ovalis  ferme,  fed  compreflTae  erat  figurae  &  magnitudinis  qu^ 
Flg.  86.  in  Icone  exprimitur,  quartam  Unciae  partem  craflltie  ^quans,  illius 
generis,  quod  falernum,  a  fimilitudine  vini,  falutatur  Succinum,  & 
quidem  fatis  perfpicua  &  pura,  neque  vel  leviffima  fraudis  macula 
confpurcata.  Includebat  per  totam  ejus  mediam  longitudinem  expor- 
redlum  Folium  aliquod  Botanicis  pennatum,  quibufdam  etiam  alatum 
quamvis  minus  redle,  didlum  ;  quod  eleganti  fane  fpedlaculo,  ob- 
fcurum  quidem,  fed  aureo  colore  corufeans,  a  refleblione  &  refrac¬ 
tione  radiorum  luminis,  oculis  fpedantium  clare  fefe  offerebat.  Fo¬ 
lium  hoc  non  integrum,  fed  utraque  extremitate  mutilatum  erat,  ut 
ipfa  indicat  figura,  quinque  conflans  foliolorum  oblongorum,  utrin- 
que  non  nihil  acuminatorum  paribus  f.  conjugationibus,  quorum  quae¬ 
dam  erant  ex  parte  exefa  &  mutila,  in  cofta  communi  aeque  fere  a 
fe  invicem  diflantibus.  Situm  erat  in  plano  horizontali,  quod  in  eo 
loliorum  genere  familiare  efl,  praeterquam,  quod  foliola  obliquitate 
aliquantulum  ab  eo  defle(5lerent;  nequaquam  vero  conjugationes 
foliolorum  decuffatim  pofitae  vel  ullo  modo  videbantur,  quod  in  foliis, 
quae  conjugata  Botanicis  dicuntur,  femper  obtinent  ;  ut  adeo  folium 
hoc  ex  compofitorum  pennatorum  genere  effe,  nullum  mihi  amplius 
reflet  dubium.  Cujus  autem  exabfe  Plantae  fpeciei  fle  determinare 

vix 
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vix  licet ;  quia  multse  fpecies  hujus  flimilias,  foliis  velliuntur  fibi  adeo 
fimiiibus,  ut  etiamfi  recentia,  difficile  fit  a  fe  invicem  diitinguere  ;  ^ 

accedit,  quod  nec  v^nuloc  foliolorum,  vel  oculis  Microfcopio  armatis 
appareant,  utpote  quae  a  Succino  olim  liquido  obliteratse  &  quafi  in- 
cruftatse  erant.  Quam  proxime  autem  accedit  ad  Securidacse  fecundae, 

Clufii,  f.  Coronillse  herbaceae,  &c.  ’Tournefortii^  quae  in  dume¬ 
tis  Pruffice  fatis  familiaris  eft.  Ab  altera  parte,  inter  bina  foliola, 
aranea  fatis  clare  confpicicur ;  ab  altera  vero  parvula  mufca,  fed  hsec 
non  nifi  oculo  lente  armato. 

Non  memini  me  apud  ullum  Authorem  folii  hujufmodi  in  Succino 
pennati  inveniffie  mentionem,  praeterquam  apud  Michaelem  Mercatum 
in  nobili  iho  opere  Metallothec^  Vaticanae  titulo  infcripto,  &  im¬ 
mortalibus  Archiatri  Pontificii  Johannh  Marice  Lancifii  meritis  a  ficu, 
oblivione  &  intentu  liberato.  Ubi,  pag.  89.  inter  alias  elegantium 
glebarum  Ranam,  Pifciculum,  Lacertulam  variaque Infedta  continen¬ 
tium  Icones,  una  etiam  reperitur,  qus  foliam  ejufmodi  pennatum 
paulo  minus,  fed  ob  integritatem  rarius  &  elegantius,  06I0  conjuga¬ 
tionum,  foliolo  extremo  impari  coflam  claudente,  includit;  quod 
parvum  &  tenellum  Coronillje  herbaceae,  flore  vario,  Tournefortiiy 
folium  egregie  exprimit,  quamvis  etiam  non  male  ad  Onobrychidem  ^ 

fecundam,  qu^  pariter  Prujfice  indigena  eft,  referri  poflTet. 

Idem  aliam  ibidem  delineat  glebam  parvo  in  tenui  fegmen- 

ta  diflfecflo  folio,  plantse  cujufdam,  forte  umbelliferte,  imprtegna- 
tam. 

Interim  tamen  cum  glebas  memoratas,  in  laudato  Mercati  libro  fal- 
tem,  fummo  licet  ftudio  delineatas,  non  vero  ipfas  viderim,  praete¬ 
rea  figurae  Range  majoris,  Lacertulge  &  Pifciculi,  non  levem  mihi 
artificiofse  fraudis  excitent  fufpicionem,  ego  equidem  pro  genuitate 
earum  vadium  in  me  fufcipere  nollem  ;  quia  notum  eft  affatim.  Ar¬ 
tifices,  ejufmodi  res  adeo  artificiofe  Succinis  poflTe  includere,  iifque 
non  nimium  Curiofis  imponere,  ut  non  nifi  ab  expertiffimis  &  ocu- 
latiffimis  poffit  detegi  fucus. 

XXII.  SoQwdr  is  an  Hungarian  Word  (which  fignifies  in  German  jn  Account  of 
Salt-Burgj  compofed  of  6’^?,  which  is  to  fay  Salt,  and  IVa^  which  the  Impenal 
fignifieth  Burg  or  Town.  It  is  a  large  Village,  about  a  Qiiarter  of  a  ^ft-worhs  of 
Mile  from  Eper^  a  City  of  the  County  of  Sadr  entirely  peopled  with 
Officers  of  the  Excife,  and  Miners  or  Wood-cutters,  and  is  fituated  gary,  tranfa- 
on  the  Summit  of  a  little  Elill,  with  an  agreeable  Profpedl.  ted  from  the 

The  1724,  we  came  from  Rofena^jo  to  Soowdr  with  '’Z 

Dr  Poekin^  Phyfician  to  the  City  and  County,  to  view  this  celebra-  o^Th^' 
ted  Salt-work,  which  furniflies  the  fineft  and  moft  pure  Salt  of  the  Academy  of 
whole  Kingdom.  We  communicated  our  Intention  to  an  Officer  of  Brunfwick, 
the  Salt-works,  and  having  afked  his  Leave  to  go  into  the  Cuts,  he 
gave  us  two  Guards  for  Guides.  We  firft  defcended  with  them  into  Hans^Sloane^ 
the  W ell  by  a  Rope,  feated  on  Leathern  Dogs  (as  they  term  itj  about  Bar.  Pref. 
forty  Fathom  deep;  after  which  we  again  defcended  one  hundred  i?. *5.  N®. 41 3, 

;  VOL.  VI.  Partii.  Gg  Fathom 260. 
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Fathom,  by  holding  ourfelves  perpendicularly  againft  the  Wall  and 
Sides  of  the  Wells  •,  and  having  again  continued  our  Journey  under 
Ground  in  the  Salt-work,  we  then  found  ourfelves  in  the  Cuts,  and 
faw  all  the  Allies  cut  in  the  fined  Rock-Salt  •,  in  the  midd  of  which 
there  were  here  and  there  lonie  Verns  of  Flint  of  a  dark  Giey*  The 
Miners  work  to  cut  this  Rock-Salt,  which  they  draw  up  by  a  Rope, 
and  put  it  into  a  Refervoir,  where  they  cleanfe  it  with  Salt-water. 
They  boil  it  afterwards  with  the  fame  Water,  until  it  becomes  of 
the  Confidance  of  Crydal,  and  then  put  it  into  Veflels,  which  con¬ 
tain  about  268  ft),  each,  and  then  fend  it  into  Silefia  and  other 

Countries.  1  ,  . 

In  regard  to  the  Vegetable  or  Foflil  Salt,  it  is  extreamly  white  and 

tranfpar'entj  it  is  in  fuch  Plenty  in  the  Salt-works  of  the  County  of 
Manner  near  ^ranfflvania^  where  there  are  large  Mountains  entire  of 
Salt,  that  one  might  furniili  the  whole  World,  in  regard  to  the  great 
Quantity  ;  as  alfo,  becaufe  as  Toon  as  you,  cut  it,  it  grows  again  a-new 
in  a  very  fhort  Time.  They  break  and  cut  it,  and  although  it  appear 
at  firft  black,  neverthelefs  in  pounding  it  becomes  extreamly  white: 
And  fo  it  is  with  that  which  they  ufe  themfelves  in  Hungary  (for  they 
fend  all  the  S^hofSdowdr  into  Foreign  Countries).  You  find  almoft 
in  every  Inn,  two  Stones  like  to  thofe  ufed  to  make  Muftard,  be¬ 
tween  which  they  pound  and  break  that  Sort  of  Rock-Salt  and  one 
finds  alfo  in  their  Stables,  large  Piec-es  of  that  Mineral,  which  the 
Cattle  lick  at  Pleafure. 

But  to  return  to  the  Salt  of  Soowdr^  one  finds  fometimes  in  the 
Cuts,  Allies  of  Rock-Salt  of  the  mod  delicate  blue  and  yellow  Co- 
lours:  We  obferved,  that  of  the  firft  Colour  being  expofed  to  the 
Sun  forfome  Days,  loft  entirely  all  that  beautiful  Ultra-Marine,  and 
became  white  as  the  other  Rock-Salt,  which  did  not  happen  to  the 
Yellow,  which  preferved  it’s  Colour  ;  but  when  you  pound  them 
both  together,  the  Salt  was  neither  Blue  nor  Yellow,  but  produced  a 
Salt  extreamly  w’hite. 

Melif antes  in  his  new  Geography,  Page  428,  fp.eaking  of  Salt-works 
which  thQ  Spaniards  have  in  Catalonia,  fays,  that  there  is  Rock-Salt, 
the  Colour  of  w^hich  is  fo  diverfified,  that  it  comes  near  the  Raiur 
bow,  in  having  green,  red,  yellow,  and  blue  Colours,  but  that  by 
n.rft  preparing,  and  then  grinding  it,  it  became  white.  The  fame 
Thing  happened  alfo  to  the  red  Rock  Salt  of  Saltjhurg,  which  being 
pounded  became  white. 

There  is  in  this  Mjne  one  very  remarkable  Thing,  that^  is,  a 
Chapel,  which  is  able  eafily  to  contain  a  hundred  People  cut  in  the 
Rock-Salt,  with  an  Altar,  a  Pulpit,  a  Sacrifiy,  Chairs,  and  forms 
cut  in  the  fame  Rock.  They  celebrate  once  every  Year,  the  Week, 
after  the  Epiphany,  Divine  Service  in  this-  Chapel.  It  is  always  a 
Jefuic  of  Eper  viho  preaches,  the  Sermon.  This  Service  was  founded 

.for  the  Officers  of  the  Excife»  and  the.  Miners^,. 

2.  ^  ’  There- 


1 


An  Account  of  the  Salt-works  of  Soowar, 

There  is  in  thefe  Cuts,  four  Fountains  of  Salt  Water,  which  they 
put  into  Buckets  made  of  Buffalo’s  Skins  fewed  together,  and  draw 
it  up  by  an  Engine  worked  by  Horfes,  and  convey  it  by  Pipes  into 
the  Boilers,  where  they  put  the  Rock-Salt  to  difiblve,  which  they 
afterwards  boil  till  it  becomes  like  Cryftal.  By  exprefs  Mandates  of 
the  Emperor,  no  one  can  fell  that  Foflil  Salt,  neither  can  the  Him- 
garians  employ  it  for  their  own  life,  much  lefs  drive  any  Trade  in  it 
but  they  boil  it  all,  and  export  it  into  foreign  Countries. 

They  find  here  alfo  a  Sort  of  cyftallized  Salt,  like  to  the  Cruft 
flicking  to  the  Pipes  of  Wood  :  The  Miners  call  it  Salt  of  Cryftal  ; 
it  is  very  white  and  tranfparent,  but  this  appeared  to  us,  nothing  elfe 
but  Salt  falling  Drop  by  Drop  in  it’s  Paffage  in  the  Pipes,  and  fo 
cryftallizing,  which  they  eafily  alfo  feparate. 

But  that  which  is  moft  curious  and  remarkable  in  thefe  fubterrane^ 
ous  Foffes,  are  the  Flowers  of  Salt  which  grow  as  the  Beard  of  a 
Goat,  with  this  Difference  only,  that  thefe  here  are  much  whiter 
and  much  finer.  One  cannot  enough  admire  thefe  Vegetables,  yet 
one  cannot  find  them  in  all  the  Cuts  nor  at  all  Times,  but  they  ap¬ 
pear  and  grow  according  to  the  Temperature  of  the  Seafons,  which 
in  thofe  Parts  is  very  wholefome,  and  without  any  thing  noxious. 
Thefe  Sort  of  Plumes  of  Salt  are  very  brittle,  they  melt  alfo  in  moift 
Places,  and  diffolve  into  an  evaporated  Oil,  but  are  neverthelefs  the 
moft  pure  Salt,  the  fineft,  the  moft  acid,  the  moft  white,  and  moft 
beautiful  ;  fo  that  it  is  not  without  Reafon  they  have  given  it  the 
Name  of  Flower  of  Salt. 

The  Salt  of  Soowar  is  efteemed  the  beft  of  all  Hungary^  the  grcateft 
Part  of  which  they  export  into  Silefia^  Moravia^  and  Bohemia^  and  the 
Hungarians  dare  not  ufe  any  of  it  themfclves,  under  Pain  of  Bariifh- 
ment.  They  make  every  Year  about  50,000  Tun,  every  Tun  con¬ 
taining  268  ib.  but  by  an  Ordinance  of  his  Imperial  Majefty,  they 
will  henceforward  boil  about  100,000  Tun,  which  they  will  exportas 
the  other.  Martin  Zeiler^  in  his  Defcription  of  the  Kingdom  of 
Hungary^  Pag.  119,  makes  but  flight  Mention  of  thefe  rich  Salt¬ 
works. 

In  fine,  we  fawat  Neufoly  at  Mr  Be  Nefzern*s^  Receiver  of  the  Em¬ 
peror’s  Rents,  a  Statue  of  Rock-Salt  as  large  as  Life,  which  ferves 
as  the  Barometer  of  Neufol ;  for  when  it  begins  to  fweat,  or  grow 
moift,  it  prefages  Rain,  or  wet  Weather  •,  but  when  it  is  dry,  you 
may  certainly  promife  yourfelf  fettled  fair. 

After  having  employed  three  Hours  to  view  thefe  Salt-works, 
we  afcendcd  again  by  the  upper  Opening,  by  a  common  Rope,  and 
returned  to  Eper.,  where  we  were  civilly  entertained  by  Mr  Topprerer 
one  of  the  moft  knowing  Men  in  all  Hungary.^  Redlor  of  the  Lutheran 
Academy,  who  underftands  and  fpeaks  ten  Languages  in  Perfec¬ 
tion. 
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A^Difcourfe  on  the  Cobalrum,  or  Smalt. 

J  Dijhurfe  on  XXIII.  Cobalcum  eft 
argenti  albae,  &  pyritae 

iV/r  JoV^Hen-  ^l^I^urior,  continens  arfenicum  album  &  terram  fixam,  cum  filice  & 
i-y  Linck,  of  cineribus  clavellatis  in  vitrum  coeruleum  abiens. 

Leipfic,  Effoditur  in  Schneebergenfium  &  Annaebergenfium  terris,  inpri- 

No.  396.  p.  mis  in  Cervi,  Rappolti,  centum  millia  equitum,  Galilrere,  &  quot- 
quot  funt,  puteis;  quidem  in  venis  propriis,  idque  ita  purum  pu¬ 
tumque  cum  durifiimo  filice,  feu,  quod  vocant  quarzo,  ut,  fi  quse 
forte  alia  minerarum  genera  interfperfa  feu  adfixa  alicubi  reperiantur, 
non  fimul  cum  vera  Cobalti  fubftantia,  filici  didlo  innata,  fed  aliis  ex 
caufis,  imo  aliis  venis  affociata  non  obfcure  appareant. 

Signorum  externorum  ejus  proximum  &  indubium  eft  minera  qua¬ 
dam  rofei  coloris,  fl;rud;urre  radiaxse,  quam  Cobalti  florem,  Cobald- 
Blilebe  vocznt',  inter  egregia  &  fpecftatu  digna  in  minerarum  gazo- 
phylaceis  recondita.  Hujus  operis  datur  &  alia,  coloris  vero  non 
adeo  rofei  nitidi,  fed  pallidioris,  nulliufque  ftrudlurae,  fed  pulveris 
inftar  mineram  ambientis. 

Signum  propius  praebet  accurata  ocularis  collatio  minerae  hujus 
cum  pyrita  albo  ;  accuratior  cum  minera  cupri  grifea;  accuratiffima 
cum  minera  argenti  alba ;  cum  quibus  rebus  intereft  ipfi  non  levis 
coloris  fimilitudo,  efifentiae  maxima  differentia  *,  quod  vero  verbis 
nec  exprimi,  nec  concipi  fatis  poteft,  ita,  ut  frequenti  opus  fit  in¬ 
tuitu.  ' 

Signum  proximum,  feu  res  ipfa  manifeftatur  ex  vitro  inde  confedlo 
quod  ex  pyrita  nigrum,  ex  didla  cupri  minera  rufum,  ex  argenti  alba 
&  cupri  participe  minera,  jam  magis  minufque  nigricans ;  ex  Cobalto 
-  vero  fappbirinum  prodit,  unde  &  Zaffera,  tum  pro  Cobalto  tofto, 
tum  etiam  pro  vitro  coeruleo  in  pulverem  redadto,  nomen  ortum,  ve- 
rofimile  eft. 

L  Per  fe  Cobaltum  aurae,  pluvia,  foli  in  cumulo  diu  expolitum 
efHorefcit  rofei  vel  perfici  coloris  qui  dicitur,  flos  Cadmiae,  fed  cum 
illo  flore  nitidiori  antea  deferipto,  non  confundendus.  Ille  rite  ex- 
tradlus ;  reddit  fubftantiam  elegantifiime  rubram,  &  ad  hafc  vitrioli 
obfcure  viridis  portiunculam,  quae  merentur  ulteriorem  inveftigatio- 
nem  ;  minerse  autem  non  parvam  quantitatem,  tempus  &  afiiduitatem 
&  patientiam  requirunt,  cujus  rei  encheirefes  nofter  laudatus^  D, 
Henkel  compertas  probe  habet. 

II.  Spiritus  Nitri  foJvic  illud  cum  impetu  &  effervefeentia, 
vi.  vel  iv,  partes  ad  unam,  quatenus  minera  pura  vel  minus  eft  ;  un¬ 
de  vero  refultare  folet  folutio  non  unius  coloris.  Viridis  nempe  color 
Vitrioli  Veneris  prope  eft,  fi  cuprum  certe  continet  ;  quod  apparet. 
)n  illa  Cobalti  minera,  quae  Kupfer-Nikel  appellatur,  &  adhuc  cruda 
cupreum  colorem  prae  fe  fert  Viridis  tamen  etiam  provenit  aliquan¬ 
do  ex  ea  minera  quae  tota  grifea,  &  nullatenus  ad  vifum  cuprea, 
quamvis  ad  colorem  folutionis  Vitrioli  Martis  puri  accedens  ;  tamen  a 
Qupri  contadlu  non  plane  aliena.  Obfcure  flavefeentem  folutione-m 
2  reperia 


minera  grifea,  obfcure  albicans,  minerse 
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reperlo  optimam  ad  vitrum  illud  fidendum  coeruleum.  Rubicunda 
implicatam  fibi  fignificat  mineram  Bifmuthi. 

III.  Solutiones,  cum  Alcali,  v,  g.  oleo  tartari  per  deliquium  prae¬ 
cipitatae  reddunt  pulverem  porcellanae  debite  applicatum,  egregie 
coeruleum,  fi  contigit,  castera  paria,  inprimis  CobaJcurn  felecdiffimum, 
atque  ignis  te  ede  expertum  Diredlorem. 

IV.  Acidum  Yitrioli  &  Salis  communis  adoriuntur  quidem  Cad- 
miam  nodram,  fed  non  tam  folvunt,  quam  erodunt,  inprimis  Vitrioli 
acidum,  &  in  pulverem  album  reducunt,  adeo  ut  fpiricus  Nitri  con- 
venientior  fit  folvends  Cadmiae, 

V.  In  vafe  claufo,  retorta  lapidea  loricata,  vel  fublimatorio  alio, 
igne  aperto  debite  detentum  effumare  patitur  partem  volatilem  ar- 
fenicalem,  ab  initio  aliquantulum  fuliginofam  imo  &  fandaraceam,  at¬ 
que  ita  fulphuris  communis  non  plane  expertem,  quam  maxime  au¬ 
tem  fe  colligentem  in  forma  femimetallica  fplendida,  regulina,  foliata, 
qualis  ex  pyrite  albo  provenit,  ubi  vero  fplendor  per  dies,  imo  per 
horas  evanefcit,  luculento  indicio,  particulas  aerias  in  fubdantiam  il¬ 
lam  habere  ingreffum. 

VI.  In  furno  vero  todorio  {Roft-olfen)  ubi  damm^  igneae  minerum 
contingunt,  adhaerefcit  camino  vel  du6tibus  adftrucdis  ficuti  pulvis 
(Mebly  cinereo-albicantis  coloris,  qui  colligitur  pro  conficiendo  ilia 
arfenico  albocrydallino. 

VII.  Remanet  terra  fixa,  cinerea,  vitrefcibilis. 

VIII.  Miner  a  Bifmuthi  (de  qua  quidem  hoc  loco  fpecialidimus  fer¬ 
ino  non  ed,  tamen  coeruleo  maxime  inferviens,  non  pr^tereunda^ 
igne  aperto  facile  effluere  finit  fubdantiam  femimetallicam,  qu^ 
Bifmuthum  appellatur,  &  ad  alios  ufus  venditur  ;  &  relinquit  lapidem 
feu  terram  itidem  grifeam,  fixam,  didtam  Bifmutb-graupen, 

IX.  Minera  illa  quantum  poffibile,  fi  pura,  fegregatur  ex  Cobako 
ftridte  fic  didlo,  ut  Bifmuthum  colligatur.  Sed  interdum,  imo  non 
raro  illud  ita  infperfum  &  intertexum  ed,  ut  fepararf  ab  hac  minus 
plane  queat  •,  hinc  in  ollis  vitrificatoriis  fubfidet  fubdantia  regulina, 

SpeiJJe^  coloris  communicer  albo-fubrubicundi  •,  quas  tamen  raro 
vel  nunquam  Bifmuthum  ita  purum  ed,  ficuti  hoc  ex  fua  minera  per 
fe  emanat,  fed  commixtam  fioi  habet  peregrinam  inter  alia  terram 
fixam  cobalticam.  Atque  ita  novis  compofitionibus  vitrificatoriis 
iterum  commifcetur.  Subdividunt  aliqui  regulum  hunc  in  Marcafitanv 
GlokenfpeiJJey  &  ses  caldarium,  quorum  illa  inferius,  hoc  fuperius  h^- 
ret. 

X.  Terra  utrinque  remanens  fixa,  perfe  difficillime  vel  plane  non 
in  vitrum  abit,  quamvis  in  furno  vere  vitrificatorio  per  8  horas  illam 
detinuerim,  vix  quod  unam  vel  alteram  maculam  fubcceruleam  cru- 
cibulo  Haffiaco  adnocaveric.  Et  quoniam  fabuli  granula  argillae  vafo- 
rum  idorum  inhaerentia  concurrunt  dubium  adhuc  manet,  utrum  per 

fe  talis  fit,  qute  fine  addito  coeruleum  poffit  condituere  vitrum  j  quin 

hoc.- 
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hoc  negandum  mihi  inde  videtur,  quia  mafifa,  ubi  vas  non  tangit,  non 
nifi  grilea  eft  &  manet. 

XI.  Terra  illa  non  plane  Herilis,  fed  metalli  particeps  eft.  Quod 
cuprum  hoc  fit,  facile  praefumitur,  fi  non  e  colore  folutionem,  tamen 
ex  vitro  coeruleo  plane  inde  Gonfec!:lo,  &  ex  agnatur  Cobalti  minera, 
KupfernikeL  Quod  vero  paucilTima  metalli  qualitas  hic  fit,  non  fo- 
Jum  ex  levitate  terrae,  fed  etiam  exinde  apparet  *,  quia  neque  ex  Cad- 
mia  optima  neque  ex  agnata,  utut  a  Venere  denominata,  fubftantia 
metallica  cuprea  ullatenus  elici  &  colligi  poteft.  Quicquid  autem 
de  cupri  portinncula  praetendi  queat,  illa  tamen  per  fe,  qu^  fit  de¬ 
finienda  non  eft,  nifi  quod  dicamus,  eam  Cadmiae  peculiarem  efife  at¬ 
que  fpecificam. 

XII.  Datur  Cobaltum,  quod  etiam  intoftum,  vitrum  coeruleum 
porrigit,  imo  quandoque  elegantius,  quam  ubi  toftum  fuit;  quod 
non  ex  afpedlu  minerre,  fed  per  experimentum  difcendum  eft. 

XIII.  Itidemque  per  experientiam  elucefcit  cognitio  circa  ignis 
gradus  &  continuationem,  fiquidem  alia  minera  longiore  &  breviore, 
tortiore  &  leviore  opus  habet  toftione. 

XIV.  Adjuvatur  &  vitrificatio  &  coloris  elegantia  per  additum  pul¬ 
verem  arfenicalem,  imo  arfenicum  cryftallinum  ipfum. 

XV.  Regulas  quidem  non  plane  non  univerfales  proftant,  ad  quas 
Cobalti  tradlatio  pro  coeruleo  vitro  inftituenda  eft;  fed  non  conftan- 
tes,  quod  Jam  fignificavi.  Opus  igitur  eft  non  folum  in  privato  la- 
boratorio  variis,  iifque  tam  fecundum  proportiones,  quam  ignis  mo¬ 
dos  &  gradus,  &  reliqua,  experimentis ;  fed  &  in  officinis  Cobalti 
ipfis,  ut  docimafta  indefefie  experiendo  invigilet  naturae  minerae  & 
affixarum,  atque  ita  compofitionibus  &  laboribus,  utpote  in  re  co¬ 
lorum  quafi  delicatiffimis,  redle  profpiciat,  iifque  ad  votum  mi¬ 
nus  fuccedentibus  vel  addere,  vel  abfumere,  vel  corrigere  aliter 
fciat. 

XVI.  Cobaltum  igitur  in  hunc  finem  experturus,  probe  oculis 
confideret  illud,  utrum  &  quam  purum  a  lapide  &  adherentibus,  vel 
hoc  minus  aut  quam  minus  fit  ;  torre  vel  calcina,  donec  fumiceftent; 
commifee  pulveri  remanenti  filicis  vel  fabuli  filicei  puriffimi,  albif- 
fimi,  I,  2,  vel  3  partes,  cinerum  clavellatorum  vel  partem,  vel  pro 
fluxilitatis  minere  gradu  plures,  mifce  probe,  ingere  in  crucibulum, 
fi  datur,  fubtus  conicum,  quali  utuntur  cuprum  experientes,  Kupfer- 
TiegeL  Si  bene  fluxerit,  quod  baculo  ferreo  experieris,  quodque 
ocius  feriufque  fit,  quatenus  furnus  &  ignis  funt,  exime  crucibulum, 
&  frigefadlum  vitrum  fcoriis  fepara ;  feparatum  pulverifa,  non  in 
vafe  ferreo,  utpote  colorem  obfcurante,  fed,  fi  proflat,  in  porphy¬ 
rio,  vel  alio  duriffimo  lapide ;  pulverem  lava  abeo,  quod  albicantis 
five  grifei  coloris  eft,  Efchel  feu  Schlamm  vocatum,  atque  tum  hoc, 
tum  illud  deficca ;  deficcatum  utrumque  trajice  per  cribrum  angu- 
ftiffimum;  quod  craflTum,  iterum  tere  cum  aqua,  deficca,  donec 
omne  comminutum  fit.  Tandem  confer  coeruleum  obtentum  tuum 
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cum  exemplaribus  colorum,  (Mujler,)  quae  gradus,  ordinem,  ti¬ 
tulos  atque  pretium  fuum  publica  lege  jam  conftituta  habent,  & 
videbis,  quid  Cobaltum  fumptum  importet,  &  ubi  error  aliquis  fa- 
<5lus  fu. 

XVII.  In  groflfo,  ut  aiunt,  procedendi  hic  modus  cfl:.  Cobalti 
minera  e  puteo  tradla,  ab  heterogeneis  omnibus  malleo,  quantum  po- 
teft,  feparata,  calcinatur  in  furno,  qui  fornicatus,  lacus,  plani  fere 
fundi  efl,  atque  ignem  flammeum  ab  alio  prope  adftrudo  furno  ane- 
mio  fuper  mineram  recipit.  Huic  ex  oppofito  furni  anemii  introitus 
apertus  eft,  ubi  quidam  rutro  Cobalti  terram  circumvolvit, ^  quo  ignis 
undequaque  in  eam  agat,  atque  arlenicum  eo  melius  disjiciat,  donec 
non  amplius  fumet.  Adhaec  calcinantur^  filices  eledli  puriflimi,  & 
jam  candentes  projiciuntur  in  aquam  frigidam,  ut  magis  tradabiles 
fiant;  ita  praeparati  tunduntur  in  pulverem  feu  fabulum.  Tum  Co¬ 
balti  tofli  pars  una  cum  filicum  partibus  ut  plurimum  tribus,  &  ut 
eo  facilius  fluat,  cinerum  clavellatorum  parte  una,^  in  cifta  quadam 
commixta  funditur  in  furno  vitrificatorio,  in  magnis  ollis,  igne  per 
8,  IO,  imo  12  horas  intenfiflimo;  atque  operarius  (der  Schurknecht) 
unco  ferreo  magma  jam  fluens  ftrenue  circumagitet,  ut  omne  in  aequa¬ 
lem  fluxionem  abeat.  Ubi  tandem,  quam  poteft  limpidiflime  fluit, 
cochleari  magno  ferreo  vitrum  exhauritur,  &  in  alvearium,  aqua  re¬ 
pletum,  projicitur.  Vitrum  ita  magis  friabile  redditum  tunditur 
malleo,  quem  aqua,  agit  ;  )  tufum  trajicitur  per  cribrum  ori- 

chalceum.  Remanens  ulterius  tunditur,  &  trajedum  in  mola  cum- 
aqua  fubtiliflime  pulverifatur.  Hoc  lavatur  tum  ad  abfterfionem  par¬ 
ticularum  falinarum,  aliarumque  fordium,  tum  ad  feparationem  pul¬ 
veris  illius  cinerei  albicantis  levioris,  quem  Ejchel  appellant  a  cceru- 
leo,  quod  Blaue  Farhe  dicitur,  fecundum  rationem,  quod  aVus  Schlem- 
vien  dicunt.  Tandem  in  vafa  per  centenaria  conditur,  &  per  toturn 
terrarum  orbem  divenditur.  Sicut  vero  hujus  rei,  atque  hinc  pretii, 
maxima  differentia  eft,  ita  vafa  certis  litteris  notantur,  ita  ut  O.  C. 
fignificet  Ordirciir  Coholt,  IVl.  C.  AFttel  Cobolt.  F.  C.  Feln  CohoU^. 
F^F.  C.  Fein,  Fein  Coholt.  C,  Fein,  Fein,  Fein  Coholt  \  id 

quod  vero  ut  pretiofiflimum,.  ita  Sc  rariflimumi  eft..  Minera  Cobalti: 
ita  praeparata,  alias  Schmaltum,  Sfnulte^  &  mulieribus,  hldue  Stdrckc^. 
quo  utuntur  pro  linteis  dealbandis,  communitur,  appellatur. 

XVIII.  Venditur  &  Cobaltum  tantum  toftum,  &  cum  duabus  vei5 
tribus  partibus  filicum  vel  quarzi  commixtum',  fub  titulo  Zdjlor,  item 
Zaffera.  pro  figulis.  Ubi  hoc  meretur  commemorari,  quod  pulvis 
hicce  in  vafis,  quibus  devehitur,  tam  compadlum  fiat,  &  quafc 
concrefcat,  ut  duri  lapidis  inftar,  malleo  opus  habeat  ad  comminuen-- 
dum,4 

XIX.  C^terirm  Cobaltum  per  fe  argentum  non  continet.  Qiiarn- 
vis  enim  detur  ejufmodi  vena,  ex  qua  nobile  hoc  metallum  ex  coqua¬ 
tur,  tamen  non  nifi  per  accidens  fieri  exinde  liquet,  quia  eadem^venaj 

illic  plus,  hic  minus,  &  ut  plurimum  planinon  argentifera.eft. 

XX-  Hofi: 
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XX.  Hoc  non  obftante,  argentum  nativum  fuper  Cobaltum  non 
raro  reperitur,  quod  verb  non  aliud,  quam  hoc  arguit,  mineram  il¬ 
lam  argenti  non  incongruam  efife  matricem. 

Method  of  XXIV.  The  making  of  Tin-plates  or  Latten,  as  it  is  called,  being 
makwgTm-  ^ot  commonly  pradtifed  m  England^  though  there  is  fo  great  a  Con- 
fuiiiption  of  it,  either  becaufe  the  Method  is  not  fufiiciently  known. 
Memoirs  of  the  becaufe  that  in  Ufe  to  make  fmall  Quantities  for  particular  Pur- 

Jcademyof  pofes  is  much  too  dear  to  anfwer  the  Artificer’s  Expedtation  in  making 
Sconces,  for  larger,  whereby  we  are  obliged  to  export  our  own  Tin  to  German^^ 

receive  it  back  again  manufaflured  \  I  thought  it  not  improper  to 
Rutty,  M.  D.  before  the  Society  the  Method  the  Germans  themfelves  make  ufe 
R.  s.  Seer.  ofy  as  I  have  extradled  it  from  a  Diflertation  of  Mr  De  Reaumur^ 
N'3.  406.  p.  printed  in  the  iaft  Volume  of  the  Memoirs  of  the  Academy  of 
Sciences  of  Paris^  in  which  alfo  he  lays  down  fome  Improvements,  as 
he  thinks,  of  his  own.  ^ 

He  takes  notice  then  that  the  making  of  Tin-plates,  (which  is 
called  in  France^  white  Iron)  does  not  properly  begin,  till  they  go 
about  to  prepare  the  Leaves  or  Plates  of  Iron  that  are  to  be  tinned, 
which  are  fuppofed  to  be  fufficiently  thin  and  flat,  and  cut  into 
Squares ;  But  there  are  only  certain  Sorts  of  Iron  which  can  be  re^ 
duced  into  thefe  Leaves,  of  which  thofe  are  the  mofl  proper,  that 
when  heated  are  eafieft  extendible,  and  yet  can  be  forged  with  a 
Hammer  when  cold  *,  the  more  foft  and  extremely  flexible,  as  well 
as  the  more  brittle  being  to  be  rejedled.  Thefe  Leaves  are  drawn 
from  Bars  of  Iron,  about  an  Inch  fquare  ;  which  being  made  a  little 
flat,  they  cut  into  thin  Pieces  or  Soles  {femelles)  which  they  fold  toge¬ 
ther,  and  having  made  them  into  Parcels  containing  forty  Leaves 
each,  beat  them  all  at  once  with  a  Hammer  that  weights  from  600 
p  700  ib*  After  this,  the  principal  Part  of  the  whole  Art 
is  to  prepare  thefe  Leaves ;  for  the  lighteft  Duft,  or  the  lead  Ruft 
upon  their  Surface  will  prevent  the  Tin  from  uniting  with  them. 
1  his  may  indeed  be  taken  off  by  filling,  but  that  being  much  too 
expenfive,  the  fame  may  be  brought  about  by  fleeping  the  Plates  in 
acid  Waters,  for  a  certain  Time,  to  what  Number  they  pleafe, 
and  when  they  are  taken  out,  fcouring  therri  with  Sand,  in  order 
to  fetch  off  any  Thing  that  may  remain  upon  the  Surface:  And  by 
this  Method  a  Woman  may  clean  more  Plates  in  an  Hour,  than  the 
mofl:  expeditious  Workman  can  file  in  many  Days.  Of  thefe  Waters 
the  Author  mentions  feveral*,  but  what  the  Germans  themfelves  ufed, 
and  which  they  make  a  mighty  Secret  of,  he  found  to  be  only  com¬ 
mon  Water  made  eager  with  Rye,  which  requires  very  little  Pains. 
For  after  they  have  ground  the  Grain  grofly,  and  pounded  it,  they 
leave  it  to  ferment  in  common  Water  for  a  certain  Time,  and  with 
a  little  Patience  they  are  fure  to  have  an  eager  Menftruum.  With 
tnis  Menflruum  they  fill  Troughs  or  Tuns,  into  which  they  put  Piles 
of  Iron  Plates-,  and  to  make  it  grow  eager  the  better,  and  to  have 

more 
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more  Adlivity,  they  keep  thefe  Veflels  in  Vaults  or  Stoves  which 
have  little  Air,  and  in  which  they  keep  lighted  Charcoal.  The 
Workmen  go  into  thefe  Vaults  once  or  twice  in  a  Day,  either  to  turn 
the  Plates  that  they  may  be  equally  expofed  to  the  Adion  of  the  acid 
Liquor,  or  to  take  out  thofe  that  are  fufficiently  cleanfed,  or  to  put 
others  in  their  room:  And  as  the  Liquor  is  more  acid,  or  the  Heat 
of  the  Vault  or  Stove  is  more  intenfe,  the  Plates  are  fooner  cleanfed ; 
but  it  requires  at  lead  two  Days,  and  fometimes  a  great  deal  more. 
This  is  the  Method  which  the  Germans  employed  in  the  Tin-works  in 
France^  conftantly  made  ufe  of  to  prepare  the  Iron-Plates  to  receive 
the  Coat  of  Tin :  But  as  the  Author  obferved,  that  the  conftant  At¬ 
tendance  upon  them  in  the  Stoves  was  very  laborious,  the  Heat 
therein  being  almoft  infupportable  to  thofe  who  are  not  ufed  to  it, 
he  propofes  fome  other  Methods  which  are  attended  with  very  little 
Trouble,  and  as  fmall,  if  not  a  lefs.  Expence;  and  which  upon  Trial 
fucceeded  full  as  well.  Having  therefore  obferved  that  the  Iron- 
Leaves  or  Plates  are  covered  with  a  Scale  or  Layer,  half  vitrified  by 
the  Fire,  on  which  Acids  have  none  or  very  little  Effed,  he  imagined 
that  inftead  of  dijfolving  the  Iron  in  thefe  acid  Waters,  it  would  be 
better  to  make  it  rujl^  and  thereby  put  it  in  a  Condition  to  be  eafier 
cleanfed  from  thefe  Scales ;  as  Ruft  is  accompanied  with  a  fort  of 
Fermentation  and  Rarefadion,  and  the  Matter  which  rufts  takes  up 
a  greater  Space,  and  raifes  up  whatever  oppofes  it.  To  this  Purpofe 
he  fteeped  Iron  Plates  in  different  eager  Menftruums,  as  in  Water  in 
which  Alum,  common  Salt  and  Sal-ammoniac  were  feparately  diffol- 
ved  ;  and  others  of  the  fame  Iron  he  only  dipped  into  the  fame  Wa¬ 
ters,  and  inftantly  taking  them  out  expofed  them  to  the  Air.  Thefe 
latter  were  rufted  by  all  of  them,  but  fooner  by  that  in  which  the  Sal- 
ammoniac  was  diffolved.  After  two  Days,  during  which  every  Plate 
had  been  dipped  into  the  Menftruum  but  twice  or  thrice,  he  fcoured 
them,  and  likewife  thofe  he  had  left  to  fteep  for  that  Time ;  and 
comparing  them  together,  found  that  thofe,  which  had  been  only 
wetted  at  different  Times,  cleanfed  better  than  thofe  which  were 
fteeped ;  the  Ruft  covering  all  the  Surface  of  the  latter  without  raif- 
ing  the  Scale  ;  whereas  in  the  former,  as  foon  as  one  Part  of  the  Me¬ 
tal  is  detached,  it  is  attraded  by  the  Menftruum,  and  the  Surface 
is  raifed  into  Blifters  of  Ruft.  Thefe  Diffolvents,  the  Author  takes 
notice,  tho*  weak  in  themfelves,  yet  produce  the  Effed:  as  well  as 
the  ftronger,  which  are  much  dearer:  But  amongft  the  latter  he 
prefers  Vinegar,  which  being  very  plentiful  in  France^  may  be  ufed 
with  little  Coft.  For  you  need  only  dip  each  Leaf  into  it,  and  take 
it  out  again  immediately,  leaving  it  afterwards  in  fome  moift  Place, 
and  it  will  be  fcaled  in  eight  and  forty  Hours,  if  you  take  care  to  re¬ 
peat  this  3  or  4  Times  in  a  Day.  The  fcaling  will  ftill  be  more  ex¬ 
peditious,  if  you  diffolve  a  little  Sal-ammoniac  in  the  Vinegar,  a 
Pound  or  two  to  a  Puncheon;  for  as  the  Vinegar  diffolves  Iron  well, 
VOL.  VI.  Partii.  Hh  fo 
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fo  Sal-ammoniac,  as  juft  obferved,  rufts  it  fooner  than  any  other 
Salt:  But  this  muft  be  ufed  very  moderately,  and  the  Leaf  muft  be 
left  to  deep  in  clean  Water  to  difTolve  any  Particles  of  it  that  may 
flick  to  ic*s  Surface,  which  may  otherwife  make  it  ruft  after  it  is 
tinned.  If  you  fcale  with  Vinegar,  and  want  to  do  it  at  a  lefs  Ex¬ 
pence,  you  need  only  plunge  the  Leaves  once  or  twice  at  fartheft, 
and  when  the  Vinegar  is  dried  upon  the  Surface,  fprinkle  it  with  Wa¬ 
ter  j  or  dip  them  into  it,  and  take  them  out  immediately.  There 
are  feveral  other  Ways  of  making  Iron  ruft,  as  keeping  it  in  a  moift 
Cellar,  expofing  it  to  the  Dew,  fprinkling  it  with  fimple  Water, 
feveral  Times  in  a  Day,  which  will  ftiil  ad  quicker  by  diflblving  Sal- 
ammoniac  in  it.  In  thofe  Countries  where  the  Pyrites  is  common, 
the  Vitriolic  Waters  will  fcale  them  foon  enough,  which  are  almoft 
as  cheap  as  common  Water:  You  need  only  heap  the  Pyrites  toge¬ 
ther,  and  leaving  them  to  moulder  in  the  Air,  make  afterwards  a 
Lixivium  .with  them  and  common  Water,  which  Lie  will  have  the 
defired  Effect:  But  as  the  Leaves  of  Iron  are  fenfibly  much  eafier 
cleanfed  on  one  Side  than  the  other,  the  bad  Side  rarely  taking  the 
brilliant  Polifti  in  the  tinning,  but  having  always  fome  Spots,  which 
proceeds  in  that  in  the  beating  one  Side  is  more  expofed  to  the 
Adion  of  the  Hammer,  and  is  therefore  better  plained,  the  Author 
again  advifes  not  to  fteep  them,  but  only  to  moiften  them,  in  order 
to  make  them  ruft,  whereby  you  need  moiften  that  Side  only  that 
wants  it  moft:  Whereas  if  you  fteep  them,  as  the  bad  Side  will  take 
double  or  tripple  the  Time  of  the  other,  the  acid  Menftruum  will  dif- 
folve  the  Surface,  and  occafion  a  Lofs  of  Iron.  He  next  gives  two 
Cautions  neceffary  to  be  followed:  the  firft  is  in  the  Management  of 
the  Plates  before  they  come  to  be  prepared ;  which  is  in  the  beating 
of  them,  to  change  the  Place  of  each  in  it’s  Turn,  that  every  one 
may  receive  the  immediate  Adion  of  the  Hammer,  otherwife  they 
will  not  extend  equally  :  the  fecond  is  to  fteep  them  in  Clay  or  Ful- 
ler  s-Earth  tempered  with  Water  before  you  heat  them,  to  prevent 
their  foldering  with  one  another.  He  then  clofes  this  Part  of  the  O- 
peration  with  remarking  that  whatfoever  of  thele  Methods  are  pitched 
upon,  whether  the  old  one,  of  which  he  has  learnt  the  Secret,  or 
any  of  the  new,  which  he  has  here  fhewn,  it  is  abfolutely  neceflary 
after  the  Plates  are  fufficiently  fcaled,  to  fcour  them  with  Sand,  and 
when  there  remains  no  more  black  Spots  upon  their  Surface,  to 
throw  them  into  Water  to  prevent  their  ruffing  again,  and  leave 
them  in  it  till  the  Inftant  you  would  tin  them,  or  in  the  Term  of 
Art,  blanch  them.  This  he  obferves  is  the  very  Objed  of  the  whole 
Art,  and  is  kept  as  much  a  Secret  by  the  Blancher^  as  the  acid  ero¬ 
ding  Menftruum  is  by  the  Scaler:  But  the  Manner  of  doing  it  is 
^us.  They  flux  the  Tin  in  a  large  iron  Crucible,  which  has  the 
Figure  of  a  broken  Pyramid  with  four  Faces,  of  which  the  two  op- 
polite  ones  are  lefs  than  the  two  others.  This  Crucible  they  heat 
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only  from  below,  it’s  upper  Border  being  luted  in  the  Furnace  quite 
round.  The  Crucible  is  always  deeper  than  the  Plates  which  are  to 
be  tinned  are  long,  which  they  always  put  in  downright,  and  the  Tin 
ought  to  fwim  over  them.  For  this  Purpofe  Artificers  of  different 
Trades  prepare  the  Plates  in  different  Manners,  which  are  all  excep¬ 
tionable  :  But  the  Germans  he  perceived  made  ufe  of  no  Preparation 
whatfoever,  except  putting  the  fcoured  Plates  into  clean  Water,  as 
juft  remarked  j  but  when  the  Tin  is  melted  in  the  Crucible,  they 
cover  it  with  a  Layer  of  a  Sort  of  Suet,'  an  Inch  or  two  thick, 
through  which  the  Plate  muft  pafs  before  it  comes  to  the  Tin  :  The 
firft  Ufe  of  which  is  to  keep  the  Tin  from  burning,  and  if  any  Part 
fhould  take  Fire,  as  the  Suet  will  foon  moiften  it,  to  reduce  it  to  it’s 
natural  State  again.  This  Suet  is  compounded,  as  the  Blanchers  fay, 
and  is  of  a  black  Colour,  which  the  Author  thought  might  be  given 
it  with  Soot  or  the  Smoak  of  a  Chimney,  only  to  fpread  a  Myftery 
over  their  Workj  but  he  found  it  true  fo  far,  that  common  unpre¬ 
pared  Suet  was  not  fufficient :  For  after  feveral  Attempts,  there  was 
always  fomething  wanting  to  render  the  Succefs  of  the  Operation 
certain.  The  whole  Secret  then  of  Blanching  lies  entirely  in  the  Pre¬ 
paration  of  this  Suet;  And  this  he  at  laft  difcovered  to  confift  only 
in  firft  frying  and  burning  it;  which  not  only  gives  it  the  Colour,, 
but  puts  it  into  a  Condition  to  give  the  Iron  a  Difpofition  to  be 
tinned,  which  it  does  furprizingly.  The  Tin  itfelf  ought  to  have  a 
certain  Degree  of  Heat;  for  if  it  is  not  hot  enough  it  will  not  flick 
to  the  Iron ;  if  it  is  too  hot,  it  will  cover  it  with  too  thin  a  Coat, 
and  the  Plates  will  have  feveral  Colours,  as  a  Mixture  of  red,  blue, 
and  yellow,  and  the  whole  appear  of  a  villainous  yellow  Caft.  To 
prevent  this,  by  knowing  when  the  Tin  has  a  proper  Degree  of  Heat, 
they  might  firft  make  an  Eftay  with  fmall  Pieces  of  the  fcaled  Plates, 
and  they  would  learn  from  them  when  the  Tin  is  in  proper  Order : 
But  generally  fpeaking,  they  dip  the  Plates  into  Tin  that  is  more  or 
lefs  hot,  according  to  the  Thicknefs  they  would  have  the  Coat  to  be 
of.  Some  Plates  they  only  give  one  Layer  to,  and  thefe  they  plunge 
into  Tin,  that  has  a  lefler  Degree  of  Heat  than  that  into  which  they 
plunge  thofe  Plates  'which  they  would  have  take  two  Layers ; 
as  alfo  when  they  give  thefe  the  fecond  Layer,  they  put  them 
into  Tin  that  has  not  fo  great  a  Degree  of  Heat,  as  that  into 
which  they  were  put  the  firft  Time :  Befides  which,  it  is  to  be 
obferved,  that  the  Tin,  which  is  to  give  the  fecond  Coat,  ought 
to  be  frefh  covered  with  Suet,  but  only  with  the  common  Sort 
without  Preparation  ;  for  melted  Tin  is  fufficiently  difpofed  to  attach 
it  felf  to  folid  Tin  ;  and  in  this  Cafe  it  is  to  Tin  itfelf,  to  which  the 
new  Tin  is  to  be  joined.  As  to  the  Choice  of  the  Tin,  the  Manner 
of  making  it  is  as  bright  as  pofiible,  with  a  Number  of  little  Articles 
necefiary  to  the  Pradlice,  the  Author  refers  them  to  another  Time, 
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as  more  properly  belonging  to  the  Defeription  of  the  whoie  Art, 
than  to  a  Memoir  in  which  he  only  gives  the  Principles  of  ic. 


A  Letter  from 
the  King's 
Officers  at 
Shernefs  and 
Chatham,  to 
the  Hon.  the 
Commijjioners 
of  the  Navy, 
giving  an  Ac¬ 
count  of  what 
they  met  with 
in  opening  an 
antient  Well 
near  Queen- 
borough  in 
Kent,  commu¬ 
nicated  by  Mr 
Peter  Col- 
lifon,  F.  K  S. 
on  January  8, 
1729.  N®. 
411.  p.  191. 


Chatham-Dock,  O£lob.  9.  1723. 

Honourable^ 

XXV.  T  N  Obedience  to  your  Honours  Warrant  of  the  i6th  of 
September  laft,  we  met  at  the  Well  near  ^eenhorough^ 
where  the  Caflle  formerly  flood,  on  Tuefday  the  and  find¬ 

ing  but  very  little  Water  at  the  Bottom  on  our  Sounding,  and  it  ha¬ 
ving  a  new  Curb,  lately  fixed  on  the  Top,  we  provided  our  felves 
with  Buckets  and  Ropes,  and  lowered  down  a  Man,  who  acquainted 
us,  that  it  was  cleaned,  and  the  Ground  funk  four  Feet  deeper  than 
the  Curb  at  the  Bottom.  We  then  meafured  the  Depth  of  it,  and 
found  it  200  Foot,  and  artificially  fteened  the  whole  Depth  with 
circular  Portland  Stone,  which  is  all  entire,  andftands  fair,  the  mean 
Diameter  is  four  Foot  eight  Inches ;  but  obferving,  that  not  one 
Drop  of  Water  came  into  it,  we  refolved  to  try  whether  we  could 
find  any  by  Boring  *,  in  order  thereunto,  wc  applied  ourfeives  to 
make  the  neceflary  Preparations,  by  getting  a  Piece  of  Timber  of 
about  feven  Foot  long,  and  boring  it  through  with  a  three  Inch  and 
a  half  Auger,  which  Trunk  we  fixed  at  the  Bottom  of  the  Well,  and 
faftened  it  by  Quarters  to  the  Curb  at  the  Bottom,  to  prevent  it’s 
raifing,  and  filled  it  all  round  three  Foot  deep  with  Clay,  and  on 
that  laid  four  Courfe  of  Bricks  for  a  Platform  for  the  Men  to  (land 
on  in  their  boring,  and  got  alfo  an  Auger  of  two  Inches  and  a  half 
to  bore  through  the  Clay,  but  could  not  get  all  the  necefiary  Appur¬ 
tenances  till  fhurfday  the  26th  of  September^  when  three  Men  at  a 
Time  began  to  bore,  whom  we  fhifeed  every  three  Hours;  the  Bo¬ 
ring  which  they  fent  us  up,  was  a  very  clofe  bluilh  Clay,  which  con¬ 
tinuing  the  fame  after  three  Days  and  a  half  boring,  we  began  to 
dcfpair  meeting  with  Water  ;  but  on  Monday  the  30th  of  September^ 
in  the  Evening,  as  they  were  boring,  the  Auger  flipt  down  at  once, 
and  up  came  Water,  to  our  great  Satisfadlion  ;  and  in  an  Hour’s 
Time  there  was  upward  of  four  Foot  Water  which  rofe  fo  fall,  that 
at  twelve  o’clock  at  Noon, 


Feet.  Inch. 

On  the  firft  of  Offtoher^  we  found  -  -  55  10 

On  the  2d,  at  5  in  the  Afternoon,  -  -  J09  08 

On  the  3d,  at  3  in  the  Afternoon,  -  -  132  06 

On  the  4th,  at  3  in  the  Afternoon,  --  149  06 

On  the  5th,  at  4  in  the  Afternoon,  -  -  161  03  ' 

On  the  6th,  at  loi  in  the  Morning,  -  167  08 

On  the  7th,  at  4  in  the  Afternoon,  -  -  174  00 
On  the  8th,  at  7  in  the  Morning,  —  176  07 
and  dill  increafes,  though  flowly.  The  Reafon  of  it’s  not  rifing  fo 
much  now  as  at  firft,  we  apprehended  proceeded  from  the  Weight  of 
^  Water 
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Water  which  the  Spring  through  the  Hole  of  the  Trunk  muft  force 
up,  and  the  Well  being  wider  aloft  than  below.  What  we  think  ve¬ 
ry  extraordinary  is,  that  we  bored  8i  Feet  below  the  Foot  of  the 
Trunk  before  we  met  with  this  Body  of  Water,  which  by  Computa¬ 
tion  is  1 66  Feet  below  the  deepeft  Place  in  the  adjacent  Seas.  The 
Water  proves  excellent  good,  foft,  fweet  and  fine  *,  we  compared  it 
with  the  beft  Spring  Water  brought  from  Milton^  and  in  every  Body’s 
Opinion  that  tailed  both,  they  declared  the  Well-Water  the  bell. 

We  put  fome  Soap  to  it,  and  it  lathered  finely  *,  we  boil’d  old 
Peafe  in  it,  which  performed  very  well,  and  we  have  great  Reafon 
to  believe,  that  the  Spring  will  fufficiently  fupply  his  Majefty’s 
Ships,  as  propofed. 

Signed  by 

Richard  Frqfly  James  Toung^  Edmond  Oxley ^  Benj,  Rofwell^  Richard 
Stacey^  J.  Hayward^  John  iVard^  William  Hoggy  J.  Dody  Charles 
Finchy  I).  Deverty  William  JoneSy 

King’s  Officers  at  Shernefs  and  Chatham^ 

XXVI.  This  Trcatife  contains  an  accurate  hiftorical  Account  An  Account  of 


the  feveral  violent  Earthquakes,  which  happened  in  the  Kingdom  of  ^  entitul- 
Sicily y  in  the  Years  1693,  1694,  and  1717.  interfperfed  with  fome 
Philofophical  Digreffions  concerning  the  Caules  and  Effedls  of  Earth-  immani  Tn> 
quakes  in  general.  nacrias  Terrae 

The  Summer  Seafon,  in  1692.  was  exceedingly  hot  and  tempeftu- 
ous,  with  frequent  Thunders,  Lightnings  and  Rains.  About  the  mid- 
die  of  September  fell  fuch  profufe  Showers,  that  all  the  Rivers  and  qj  non  ib- 
Torrents  increafed  to  fuch  a  Degree,  as  to  overflow  their  Banks  in  lum  TellunV 
feveral  Places,  and  cover  large  Pieces  of  Ground  with  Water.  This  concuiliones 
joined  to  the  continual  blowing  of  Southerly  Winds,  during  the 
Autnmny  put  the  Inhabitants  under  great  Apprehenfion  of  future  noviflims  An- 
Mifchiefs.  And  indeed,  the  difaftrous  Fate,  which  befel  •S’zVi/y  about  ni  1717. 
the  Beginning  of  1693,  too  manifeftly  proved,  that  this  ominous  ^ 

Fear  was  no  way  groundlefs.  For  on  the  9th  of  January^  about  the  '  Scheu^ 
5th  Hour  (according  to  the  Italian  Way  of  counting)  after  a  warm,  chzer,  M.  D. 
ferene  and  calm  Day,  the  Earth  began  trembling  all  of  a  fudden,  ie.  5.5.  N®. 
chiefly  ^.howiCataniay  and  in  fome  neighbouring  Places,  for  the  Time  3^4'  P* 
required  to  fay  the  Lord’s  Prayer.’  This  firfl:  Shake  was  accompani¬ 
ed,  as  generally  happens  in  Earthquakes,  by  a  hollow,  thundering 
Noife,  and  fucceeded  by  another  fmall  Trembling,  obferved  only  by 
fome  few  People  the  next  Day  early  in  the  Morning.  Thefe  two  Suc- 
cuffions,  though  violent  enough,  where  but  a  Prelude  of  the  third, 
which  happened  the  nth  of  the  fame  Month,  by  4  of  the  Clock  in 
the  Afternoon,  of  which  the  Apprehenfion  was  fo  much  the  greater, 
becaufe  all  the  loth  and  nth,  between  the  firft  and  third  Shake,  the 
Air  'was  more  than  ufual  dark  and  cloudy.  It  would  be  a  Talk  too 
difficult  even  for  the  ableft  Pen,  to  defcribe  all  the  dreadful  Effects 
of  this  laft  j  the  violent  toffing  and  dancing  of  the  Earth  \  the  hoi- 
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low,  thundering  Noife  threatening  the  whole  Ifland  with  it’s  entire 
Diflblution  •,  the  fiery  Eruption  of  the  burning  /Etna  throwing  out  a 
prodigious  Quantity  of  Flames,  Stones  and  Alhes ;  the  Terror  and 
Confufion  of  the  diftraiffed  Inhabitants  running  up  and  down  the 
Streets,  uncertain  where  to  provide  for  their  Safety,  or  how  to  efcape 
the  Fury  of  all  the  raging  Elements,  which  feemed  to  have  confpi- 
red  their  Ruin.  There  was  fcarce  one  Place  all  over  the  Kingdom 
left  without  fome  particular  Misfortune,  Catania,  Syracuja,  \ofta, 
Aleffiua,  T^oto,  Raguja,  Leontini,  Ibla,  Cbiarunionte,  Carleontino,  Cal- 
tagirone,  Soaino,  Francofonte,  Bontello,  Militello,  Occhiali,  A'jdono,  Mo- 
tica,  Mafcali,  were  all,  if  not  entirely  deftroyed,  at  leaft  miferably 
lhattered,  many  Churches  and  ftately  Buildings,  up  and  down  the 
Country,  violently  thrown  down,  and  above  60000  Inhabitants  buri¬ 
ed  under  the  Ruins,  of  which  about  16000  perilhed  only  at  Cata¬ 
nia. 

In  many  Places  the  Earth  gap’d  prodigioudy.  Such  an  Opening 
was  obferved  near  Meffina,  in  the  very  Bottom  of  the  Sea ;  another 
near  a  Village  called  Botto  d'  Aceto,  250  Paces  long,  and  near  8  Palms 
broad  ;  another  at  Caltanifeta,  near  the  Jefuits-Collge,  2000  Paces 
long  and  2  Palms  broad  ;  another,  at  the  Top  of  a  Hill  near  Leon- 
ttm,  full  wide  enough  to  hold  a  Man  s  another  upon  the  Road  be¬ 
tween  Catania  and  Leontini,  which  fwallowed  up  fome  Mule-keepers, 
then,  to  their  great  Misfortune,  happening  to  travel  that'  way,  a- 
long  with  their  Mules  and  whole  Baggage,  that  not  the  leaft  Foot- 
ftepofthem  remained.  Silently  to  pafs  over  a  great  many  more 
but  of  lefsConfideration.  ^  ’ 

Out  of  all  thefe  Openings  fprung  forth  a  great  Quantity  of  Wa¬ 
ter,  which  drown’d  the  neighbouring  Places.  This  Water  was  in 
fome  Places  hot,  with  a  ftrong  fulphurcous  Smell,  which  lafted,  even 
after  the  Earthquakes  were  over,  and  induced  fome  of  the  Inhabi¬ 
tants,  not  without  Succefs,  to  make  ufe  of  it  in  curing  of  Ulcers 
and  other  cutaneous  Difeafes,  for  which  chiefly  a  hot  Well  near 
^zaretto  became  very  famous.  Out  of  fome  of  thefe  Gapings  of  the 
Earth  iftiied  a  thick  Stench  and  Smoke,  very  troublefome  to  all  the 
Neighbourhood.  This  happened,  amongft  other  Places,  upon  a 
Mountain  called  S.  Theodor,  as  alfo  near  Mena.  Near  Agofia  it  was 
preceeded  by  a  fulphureous  red  Flame. 

Juft  at  the  Time  of  the  fecond  Shock,  the  Sea  retired  from  the 

Coafts,  leavibg  it’s  Bottom  dry’d  up  for  a  con- 
naerabie  Diftance,  and  within  few  Minutes  returned  again  with  o-reat 
l;_ury,  and  overflowed  the  Shores.  By  this  Accident  the  Maltefe 
oaiiies,  lying  at  Anchor  in  the  Harbour  of  Agofta,  were  in  danger 
of  being  loft  ;  for  the  Sea  funk  down  all  of  a  I'udden,  fo  that  they 
came  to  ht  almoft  upon  the  Ground,  and  immediately  after  bubbled 
and  Iwelled  up  again  with  fo  great  an  Emotion,  that  they  run  the 
Hazard  of  having  their  Cables  broke,  and  being  driven  away. 
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And  it  feemed  that  the  Earth  itfelf  was  in  fome  Places  confidera* 
bly  lower’d,  and  the  Tops  of  the  Mountains  depreffed.  Of  this  they 
had  a  remarkable  Inftance  at  Paternione,  The  Hills,  between  this 
City  and  the  Shore,  hindered  it  from  having  ^ny  View  of  the  Sea, 
which  fince  the  Earthquake  difcovers  itfelf  towards  the  Eaft  very 
plainly. 

In  other  Places  the  Earth  adlually  funk  down,  and  inftead  of  it  ap¬ 
peared  great  Lakes,  fome  of  which  were  large  enough  to  become 
navigable.  By  the  breaking  forth  of  fuch  a  Lake  between  Noto  and 
S-jracufa^  a  large  Piece  of  Ground  was  tranfported  for  about  50 
Paces,  where  it  now  Hands  as  firm,  as  if  it  had  always  Hood 
there 

The  Loofening  and  Fall  of  two  great  Rocks  between  Terula  and 
Cajfero  is  already  fufficiently  defcribed  in  Sionor Bonajuti^s*  Account: 
Such  Loofenings  and  throwing  down  of  great  Rocks  happened  every 
where  up  and  down  in  the  Country,  to  the  great  Terror  of  the  neigh 
bouring  People.  The  fame  was  alfo  obferved,  according  to  Kircher 
and  feveral  other  Authors,  in  fome  Earthquakes  in  the  Kingdom  of 
Naples,  Two  very  high  Rocks  near  Ibla^  with  all  the  Trees  grow¬ 
ing  thereon,  were  by  the  Violence  of  the  Fall  quite  inverted,  that 
the  Top  came  to  Hand  upon  the  Ground. 

About  two  Miles  off  from  the  City  of  Mena^  lies  a  Lake  full  of  a 
bituminous,  fulphureous  and  combuftible  Matter,  formerly  famous 
under  the  Title  of  Lacus  Palicorum,  Upon  this  Lake  there  was  ob¬ 
ferved,  the  very  Day  of  the  Earthquake,  about  a  Quarter  of  an 
Hour  before  the  fecond  Shock,  a  great  red  Flame,  like  a  fiery  Co¬ 
lumn  of  above  three  Yards  perpendicular  Height,  which,  during  the 
Earthquake  itfelf,  on  a  fudden  difappeared. 

At  Agofta^  the  Misfortune  was  fo  much  the  greater,  becaufe  be- 
fides  all  the  dreadful  Effedls  of  the  Earthquake  itfelf,  the  Powder- 
Magazine,  in  the  Caftle,  by  fome  ill  Accident,  and  perhaps  by  the: 
violent  Fall  over  one  another  of  the  Stones  of  fome  ruined  Buildings 
(or  by  the  breaking  out  of  fome  fubterraneous  Flame)  unluckily  took 
Fire,  by  which  the  whole  Caftle  was  blown  up  with  fuch  a  Fury,, 
that  fome  of  the  Stones  were  carried  as  far  as  the  Jflands  "Lhapfus^, 
which  is  near  8  Italian  Miles  diftant  from  Agofta.  By  this  Accident 
perifhed  1840  Inhabitants. 

There  remains  ftill  one  thing  worth  obferving,  and  that  is  the  ve¬ 
ry  Rife  and  Progrefs  of  this  terrible  Succuffion.  It  arofe  in  the  South 
and  proceeded  from  thence  towards  the  North.  For  it  was  firft:  ob¬ 
ferved  in  the  Hand  of  Malta  ;  then  in  the  Southern  Parts  of  Sicily  j 
and  laft:,  always  with  fome  Difference  as  to  the  Time,  in  the  Nor¬ 
thern  Parts  of  the  fame  Kingdom.  But  the  Shakes  were  lefs  violent 
the  more  it  approached  to  the  North.  For  the  reft,  it  extended  it- 
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felf  fo  far,  that  not  only  the  Ifland  of  Malta^  but  alfo  Calalria^  and 
fome  Parts  in  the  Kingdom  Naples  participated  of  it’s  Fury. 

Nor  was  this  the  End  of  all  the  Miferies  which  befel  this  noble 
Kingdom :  for  the  Earth  continued  trembling  for  feveral  Months 
after,  during  the  whole  Year  of  1693.  In  the  remaining  Part  of 
January ^  and  from  that  Time  to  the  Beginning  of  the  Summer,  the 
Shakes  came  ftrong  and  thick,  with  hollow  terrible  Noifes,  and  fre¬ 
quent  Eruptions  of  Mtna,  The  mod  confiderable  were  obferv’d 
hruav^  the  15th  in  the  Morning  *,  March  the  ift;  March  the  i8th, 
by  one  of  the  Clock;  Ma^  the  loth;  Ma^  the  26th  in  the  Morning. 
Towards  the  End  of  the  Summer,  the  Shakes  were  obferved  to  lofe 
a  great  deal  of  their  Force,  and  Mtna  to  throw  out  Flames  and 
Alhes  in  lefs  Quantity,  when  on  the  fourth  of  September^  this  ignivo- 
mous  Mountain,  having  been  fome  Days  before  very  quiet,  trembled 
and  cracked  all  of  a  fudden,  with  fo  loud  and  thundering  a  Noife,  as 
if  fo-me  Thoufands  of  Guns  were  fired  all  at  once.  This  was  fuc- 
ceeded  by  a  new  Opening,  about  1000  Paces  diftant  from  the  old 
Mouth,  out  of  which  immediately  iffued  a  thick  Stench  and  Smoke, 
followed  by  a  great  Flame.  The  fame  Mountain  opened  itfelf  in 
two  other  Places,  with  the  like  Noife,  and  Eruption  of  Smoke  and 
Fire,  the  25th  of  September^  1^93»  and  the  firft  of  Aprils  1694. 
Since  that  Time  the  Shakes  became  vifibly  weaker  and  weaker,  and 
at  lall  entirely  wafted. 

As  to  the  Earthquake  which  happened  April  the  22d,  1717.  early 
in  the  Morning,  and  of  which  the  Author  hath  given  a  fhort  Account 
by  way  of  Appendix;  I  fhall  not  infift  upon  it’s  Effecft,  being  much 
the  fame  with  the  former,  though  far  inferior  as  to  the  Degree  of 
Violence. 

Thus  far,  what  I  could  gather  out  of  this  Treatife,  relating  to 
the  Hiftory  of  the  Sicilian  Earthquakes  in  1693  and  1717.  I  proceed 
now,  with  all  pofllble  Brevity,  to  run  over  the  feveral  Obfervations, 
which  our  Author  maketh  about  the  Caufes  and  Effedls  of  Earth¬ 
quakes  in  general:  He  obferveth, 

That  fuch  Countries  as  abound  much  with  Foflil-coals,  as  England^ 
fome  Parts  of  Germany^  and  even  Sicily  itfelf,  are  more  fubjed:  to 
Tremblings  of  the  Earth,  than  any  other. 

That  pcftilential  and  other  Difeafes,  which  frequently  follow  great 
Earthquakes,  are  rather  to  be  afcribed  to  noxious  and  infected  mi¬ 
neral  Effluvia,  which  upon  fuch  an  Occafion  iftue  out  of  the  Earth 
through  the  feveral  Openings,  than  to  the  Putrefadion  of  dead  Bo¬ 
dies,  which  perifti’d  in  the  Earthquake,  and  were  buried  under  the 
•Ruins  of  deftroyed  Buildings. 

That  amongft  the  Minerals  hidden  in  the  Entrails  of  the  Earth, 
fome  are  combuftible,  fome  not ;  that  of  the  combuftible  Ones,  as 
Sulphur,  Bitumen,  Alum,  Vitriol,  Salt-Petre,  Cfr.  fome  take  Fire 
quicker  than  others ;  that  others,  as  Coals,  are  with  greater  Diffi¬ 
culty 
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culty  to  be  inflamed,  but  keep  the  Fire  fo  much  the  longer;  that 
•the  Heat  and  iulphureous  Smell  of  the  Waters,  which  broke  flrfl: 
•through  the  Openings  of  the  Earth,  probably  depends  upon  the  Mix¬ 
ture  and  Fermentation  of  fome  of  thefe  Minerals. 

That  BacciuSy  Kirchery  and  others,  which  draw  the  Origin  of  the 
above-mentioned  fulphureous  Lake  near  Mendy  and  of  feveral  others 
in  other  Places  from  the  fubterraneous  Cavities  of  the  Mountain 
Mtnay  are  much  in  the  wrong,  there  being  not  the  Jeafl;  Necefli- 
ty  of  it’s  being  derived  fo  far,  fince  the  Country  every  where  a- 
bounds  with  combuftible  Minerals,  which  rather  feem  to  entertain 
and  nouriih  the  fiery  Eruptions  of  Mtudy  than  to  be  occafioned  by 
them. 

That  the  Sea’s  retiring  from  the  Shore,  and  linking  down,  is  the 
lefs  to  be  wondered  at,  fince  there  are  many  Examples  in  Hiftories 
of  whole  Towns  and  Iflands  fwallowed  up  by  it.  This  Misfor¬ 
tune  befel,  according  to  Plinjy  Pyndariday  formerly  a  famous  City- 
in  Sicily. 

That  in  all  probability  Sicily  itfelf,  which,  by  the  Teftimonies  of 
'Diodorus  Siculusy  Strahoy  Pomponius  Meldy  PliniuSy  SolinuSy  Jufti- 
nuSy  Senecdy  and  feveral  others,  both  antient  and  modern  Au¬ 
thors,  appears  to  have  been  formerly  annexed  to  the  Continent 
of  Italy y  by  a  fmall  Neck  of  Land  between  the  Cape  of  Mejfina  and 
the  lower  Parts  of  Calahridy  was  feparated  from  it  by  fome  violent 
Succuflion  of  the  Earth. 

That  the  ignivomous  Mtnay  far  from  being  the  Caufe,  as  fome 
imagine,  of  the  Earthquakes,  which  fo  often  defolate  the  Kingdom 
of  Sicilyy  feems  rather  to  have  been  created  by  the  allwife  Providence, 
in  order  to  fecure  this  Ifland  by  it’s  fiery  Eruptions  from  more  fre¬ 
quent  Misfortunes. 

That  contrary  to  what  Arifiotle  and  fome  others  aflfert,  folid  and 
rocky  Places  receive  infinitely  more  Damage  by  Earthquakes,  than 
loofe,  fandy  Grounds.  This  appears  by  the  Ruins  of  Catanidy  Leo7t~ 
iiniy  Agojldy  Syracufdy  and  NotOy  which  were  all  built  upon  a  folid 
llony  Ground,  whereas  Meffindy  though  every  where  undermined  by 
fubterranean  Cavities,  was  abundantly  lefs  fnaken. 

The  remaining  Part  of  the  Book  is  employed  about  examining  the 
Opinions  of  all  the  antient  and  modern  Philofophers  about  the  Caufes 
of  Earthquakes,  and  eftablifhing  the  Author’s  own,  which  is,  that 
the  Earth  is  lliaken  by  the  Violence  of  fubterraneous  Fires,  occa¬ 
fioned  by  the  Fermentation  of  the  combuftible  Minerals  hid  in  it’s 
Entrails,  and  that  the  Efle(fts  of  the  Earthquakes  may  in  all  Regards 
be  compared  to  the  EfFedls  of  Mines.  By  the  way,  he  obferveth, 
that  the  Caufes  of  Thunder,  Lightening,  and  Winds  may  be  derived 
from  the  fame  Principle. 
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An  Account  of  n  Book  intituled^ 

XXVII.  The  Author  of  thisTreatife  takes  notice  in  the  Preface, 
that  it  is  only  a  fmall  Part  of  a  larger  Work,  which  he  promifed  the 
Public  fome  Years  ago,  under  the  Title  of  Cry  ft  alio  graphia^  and  hath, 
now  almoft  ready  for  the  Frefs.  This  greater  Work,  as  he  intimates 
at  the  Clofe  of  this  Difeourfe,  is  to  confift  of  three  Parts,  the  firft 
of  which  contains  the  Definition  of  Cryftal,  with  the  Synonyms  given 
it  by  feveral  Authors  both  ancient  and  modern,  and  an  Account  of 
it’s  Properties,  Figure,  Pellucidity,  fpecific  Gravity,  and  Bignefs; 
as  alfo  the  Place  of  it’s  Growth,  chiefly  in  regard  to  Swifter  land,  the 
moft  plentiful  Country  in  Europe,  as  to  this  Sort  of  natural  Produc¬ 
tions-,  the  Signs,  whereby  hidden  Cryftal  Mines  may  be  difeovered,. 
and  the  Way  of  working  them.  In  the  fecond  Part  will  be  exami¬ 
ned  the  Opinions  of  feveral  Natural  Hiftorians,  about  the  Origin  of 
Cryftal,  and  the  Author’s  own  eftablifhed  and  proved.  In  the  third 
Part  will  be  lliewn  the  Ufes  of  Cryftal,  both  Phyfical  and  Me¬ 
chanical,  and  fome  few  Hints  given,  relating  to  the  juft  Value 
the  World  has  at  all  Times  put  upon  this  beautiful  Produdion  of 
Nature. 

The  Author  divides  this  prefent  EflTay  into  two  Parts,  vjz.  a  ftort 
Commentary  upon  the  CryftalloSy  as  he  calls  them,  impropie  fic  didloSy^ 
in  the  firft  and  an  Account  of  fuch  as  he  found  mentioned  in  feveral 
Authors,  with  a  Redudion  of  them  under  certain  Heads,  in  the 
fecond.  Cryftalli  improprie  ftc  didiv,  according  to  the  Author’s  Defi¬ 
nition,  are  fuch  Bodies,  either  Stones,  Metals,  or  Salts,  as  have  any 
Refemblance  with  the  true  Cryftal;  either,  as  to  their  multangular, 
regular,  or  irregular  Figure,  or  as  to  their  Pellucidity,  or  any  other 
of  it’s  efiential  Properties.  As  the  Number  of  thefe  Bodies  is  very 
extenfive,  fo  an  exad  Enquiry  into  them  cannot  but  be  both  ufeful 
and  agreeable.  I  juft  now  obferved,  that  the  Cryft alii  improprie  fic 
di5li  are  taken  out  of  Stones,  Metals,  and  Saks.  To  the  firft  belong 
amongft  other  Things  fuch  precious  Stones,  as,  in  all  Probability,^ 
have  their  certain,  determined  Cryftal  like  Figures,  as  Diamonds, 
Amethyfts,  To  the  fecond  belong  all  Sorts  of  Pyrites,  as  alfo. 

the  Growth  of  Silver,  and  other  Metals,  in  Form  of  Trees,  or  o- 
ther  Things.  By  the  third  are  underftood  all  Chymical  Preparations 
of  Salts,  and  faline  Bodies,  the  Figure  of  which  is,  generally  fpeak- 
ing,  more  accurate,  than  in  any  of  the  two  former.  Several  Au¬ 
thors  of  Note  have  endeavoured  to  explain  how,  Cryftallization  is 
performed,  or  how  it  comes,  that  certain  Subftances  fhoot  into  Cry- 
ftals.  Dr  Cappeler  mentions  the  Hypothefis  of  the  learned  Guliehninus ^ 
and  that  of  a  late  Swedijh  Author,  Sweden})ergh\  and  though  he  feems-. 
more  to  favour  the  latter,  than  he  doth  the  former;  yet  he  thinks, 
that  they  are  both  liable  to  Exceptions.  But  whatever  the  Caufe  or 
Method  of  Cryftallization  be,  our  Author  takes  it  for  granted,  that 
three  Things  are  abfolutely  required  for  it,  viz.  Salt,  which  muft  aP 
ways  be  an  Acid,  as  is  evident  by  Chymical  Experiments,  and  the- 
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very  Tafte  of  faline  Cryftais,  Water  and  Earth.  Crydallization,  as 
far  as  can  be  guefled  by  Chymical  Obfervations,  is  performed  thus  : 
Particles  of  certain  determined  Sliapes,  fwimming  in  a  Fluid  of  a 
certain  Confidence,  are,  either  by  the  inteftine  Motion  of  this  Fluid, 
or  by  the  Motion  of  the  Air,  fuppofed  to  circulate  perpetually 
through  it’s  Pores,  or  by  fome  other  Caufe,  brought  together,  fo  as 
to  form  larger  Bodies  of  a  Figure  proportionable  both  to  the  Degree 
oflmpulfion,  and  the  primitive  Shape  of  the  conftituent  Parts,  or 
determined  by  thcfe  two  Things.  This  A6t  of  Cryftallization,  though 
uniform,  as  to  the  Union  of  Particles  confidered  in  itfelf,  is  yet  ob~ 
ferved  to  be  very  different,  and  to  have  different  Effedls,  with  re- 
fpe6l  to  the  different  Nature  of  the  Fluid,  in  which  Cryftals  are  form¬ 
ed,  and  the  Degree  of  Perfedlion,  to  which  they  are  brought.  Our 
Author  mentions  fix  different  Kinds  of  Cryftallization,  each  of  which, 
he  intends  to  explain  more  fully  in  his  larger  Work.  The  firft  Sore 
of  Cryftallization,  which  hath  been  examined  with  a  great  deal  of  Ac¬ 
curacy  by  Gulielminus^  is  performed  in  an  aqueous  Fluid,  wherein  fa- 
line  Particles  have  been  diffolved,  boiled  to  a  certain  Degree  of  Con- 
fiftence,  commonly  that  of  a  thin  Pellicula  covering  it’s  Surface.  This 
aqueous  Fluid  muft  be  afterwards  repofed  in  a  cool  Place,  that  the 
faline  Particles  contained  in  it,  may  form  themfelves  into  Cryftals, 
which  is  done  in  more  or  lefs  Time,  acording  to  the  different  Nature 
both  of  the  Fluid  and  Salts.  All  Chymical  Preparations  of  Salts,  the 
Origin  of  precious  Stones,  and  of  the  Cryftal  itfelf,  belong  to  this 
firft  Kind.  Our  Author  obferved,  that  in  the  Spritus  aperitivus 
Glauheri.^  (which  is  a  Preparation  of  Ciner,  Clavell  p.  ii.  Cf  Sal  Ammon, 
p.  i.;  after  a  Year’s  ftanding,  formed  themfelves  artificial  Cryftals,  in 
Ficrure  and  Pellucidity  exadtly  like  the  true  fexangular  Cryftal,  and 
poTnted  on  both  Sides.  The  fecond  Kind  of  Cryftallization  differs 
from  the  firft  only  in  this,  that  it  is  performed  not  in  a  thin,  pellucid, 
aqueous  Fluid,  but  between  thick,  mineral  or  metallical  IMixtures, 
corroded  by  acid  Salts  in  the  Bowels  of  the  Earth.  The  third  Sort 
is  of  a  middle  Kind  between  the  firft,  and  a  Coagulation,  vvz.  when 
the  Fluid,  in  which  Salts  have  been  diffolved,  is  by  degrees,  entirely 
evaporated.  This  ^Way  of  Cryftallization  is  more  proper  for  dilco- 
vering  the  primitive  Shapes  of  faline  Particles.  Our  Author  hath  exa¬ 
mined  feveral  Salts,  both  Mineral  and  Vegetable,  and  feveral  Chyiru- 
cal  Preparations  after  this  Manner,  and  hath  given  us  their  Figures 
as  they  appeared  to  him  under  a  good  Microfeope,  in  two  Tables  an¬ 
nexed  to  this  Treatife.  The  fourth  Sort  of  Cryftallization  is  perfor¬ 
med  in  a  ftill  thinner  Fluid  than  Water^  is,  or  in  the  Air;  the  Subli¬ 
mations  of  the  Chymifts,  the  Diftillation  of  volatile  Salts ;  Snow, 
whofe  wonderful  Figures  hath  been  thought  worthy  the  Amufement 
of  feveral  eminent  Men  ;  Hail,  which  is  again  of  very  different 
Shapes;  Froft  and  that  admirable  Variety  of  Trees,  Landfkips,  and 
other  inimitable  Figures,  which,  in  very  frofty  Weather,  appear 
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upon  Glafs  Windows,  or  other  pellucid  Bodies,  mufl:  be  all  reduced 
to  this  fourth  Sort.  The  fifth  Sort  ofCryftallization  is  performed  up¬ 
on  the  Surface  of  a  thicker  Fluid,  as  Water,  between  that  and  a  thin¬ 
ner  one,  as  Air;  of  this  Kind'is  chiefly  Ice.  The  fixth  and  lafl:  Sort 
of  Cryftallization,  mentioned  by  our  Author,  differs  from  all  the  for¬ 
mer,  in  that  it  is  performed  neither  by  the  Rife  of  Vapours,  nor  by 
the  repofing  of  any  Fluid,  but  on  the.  contrary  in  a  Fluid,  which  is 
in  a  perpetual  Motion.  That  Sort  of  icy  Concretions,  which  is  ob- 
ferved  near  fwift  running  Waters,  and  is  commonly  very  porous,  not 
unlike  the  Tophus,  and  the  ftony  Concretions  in  fubterranean  Cavi¬ 
ties,  called  belong  to  this  lafl:  Sort,  Thus  far  what  is. 

contained  in  the  firfl:  Part, 

The  fecond  gives  an  Account  of  fuch  Cry  ft  alii  improprie  fic  diCii^ 
or  Cryftalline  Bodies,  which  are  not  properly  Cryftals,  as  have  been 
mentioned  by  feveral  Natural  Hiftorians  both  ancient  and  modern. 
The  Author  diftributed  them  into  the  following  ClalTes,  each  of 
which  comprehends  Stones,  Metals,  and  Salts. 

Corpora  Cryftallifata,  quas  improprie  Cry ftalli^  vocantur.. 

Claflf.  1.  Globofa,  rotundata  &  fphjeroidea. 

•  - II.  Conica,  Conoidea  fufiformia.. 

■ - -  III.  Cylindrica;  folida  aut  tubulata. 

•  - -  IV.  Pyramidalia  &  cuneiformia. 

- -  V.  Prifmatica,  Parallelepipeda,  Rhomboidea,  Trape¬ 
zoidea. 

. — ^ —  VI.  Polyedrica,  &  Polygona,  regularia  &  minus  regu¬ 
laria. 

- - VII.  Racemofa,  Arbufculorum  in  modum,  &  filamentofa, 

filorum,  aut  capilloruni  inflar  nafeentia  &  flriatim 
contexta. 

- - VIII.  Cruflis,  fquamis,  lamellifque  contexta,  fine,  vel 

cum  figura  propria. 

-  IX.  Corpora,  quorum  cum  Cryftallo  affinitas  in  'pellucidi- 

tate  potifiimum  confiftit,  figura  eorum  nativa,  vel  io^ 
certa  vel  nondum  perfpedi 
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CHAP.  IV. 

MAGNETICS. 

A  an  Account  Of  an  Experiment  made  with 

the  large  Magnet  in  the  Repoficory  of  die  Royal  Society,  fime  ExpeH- 
(which  Experiment  IS  defcribed  in  Philofoph,  Pranfa^.  N"".  344.  Av- ments  relating 

tide  4.)  the  Letter  goes  on  with  the  fame  Subjed  as  follows.  _ If  Magnetifm, 

it  were  known  what  point  within  the  Stone,  and  what  point  in  the 
Needle  are  the  Centers  of  the  Magnetical  power,  it  would  be  eafy 
to  find  the  true  powers  of  the  Magnet  at  all  the  difiances  obferved'.  ' 

For  want  of  that  Knowledge,  I  have  computed  the  Forces  from  the 
Center  of  the  Needle,  and  the  Extremity  of  the  Loadfione,  and  find 
that  at  the  diftance  of  nine  Feet^  the  Power  alters  fafter,  than  as  the. 

Cubes  of  the  diftances,  whereas  at  the  diftances  of  one  and  two  Feet,, 
the  Power  alters  nearly  as  their  Squares.  To  try  whether  the  Law,, 
by  which  the  Magnetifm  alters,  could  be  reduced  at  all  difiances, 
to  any  one  certain  power  of  thofe  difiances,  I  fought  thofe  points  in. 
the  Needle  and  Stone,  which  being  ufed  as  the  Centers  of  the  power 
might  have  that  property.  But  in  that  cafe,  I  found  the  Center  of 
the  Stone  mufi  be  carried  quite  out  of  it’s  Figure,  to  make  the  dif¬ 
tances  large  enough  for  this  purpofe.  From  whence  it  feems  to  ap¬ 
pear,  that  the  power  of  Magnetifm  does  not  alter  according  to  any. 
particular  power  of  the  difiances,  but  decreafes  much  fafier  in  the 
greater  diftances,  than  it  does  in  the  near  ones. 

This  feems  to  be  confirmed  by  other  Experiments  I  made.  The- 
firft  Experiment  was  thus;  I  made  a  Needle  i  of  an  Inch  long,  of- 
very  fine  Steel-wire  (a  Foot  length  of  which  weighed  but  a  Grain), 
which  I  lengthened  by  (ticking  a  light  piece  of  Rufn  to  it,  fo  that 
I  could  obferve  the  Diredlion  of  the  Needle  in  all  the  trials  with  a 
Radius  of  two  Inches.  Infiead  of  a  Magnet  I  ufed  a  touched  Needle 
of  Steel-wire,  which  I  fet  on  a  perpendicular  to  the  Hoiizontal  Plane 
I  made  the  Obfervations  on,  by  means  of  a  Frame  I  made  to  tranfport- 
it  from  one  place  to  another;  the  North  end  of  the  Needle  being, 
placed  downwards,  and  made  a  little  (harp,,  that  it  might  mark  the 
Paper  it  was  fet  upon  in  every  pofition,  by  prefiing  the  top  of  the 
Needle  gently  with  the  Finger.  The  Obfervations  were  made  in  this 
manner;  after  having  taking  notice  of  the  natural  diredlion  of  the 
fmall  Compafs  Needle,  I  brought  the  perpendicular  Needle  as  near 
to  it  as  I  conveniently  could,  fetting  it  in  fuch  a  manner,  that  a  Line- 
from  the  upright  Needle  to  the  Center  of  the  Compafs  might  be  per¬ 
pendicular  to  the  Compafs  Needle,  Then  obferving  the  fame  caution  = 

(which 
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(which  was  convenient  to  make  the  Center  of  the  Compafs  ferve  fuf. 
ficiently  well  to  be  efteem’d  it’s  Center  of  Pov/er)  I  placed  the  up¬ 
right  Needle  at  feveral  greater  diftances,  every  time  marking  the 
place  in  the  manner  already  defcribed,  and  obferving  the  Varia¬ 
tion  of  the  Compafs.  By  this  means  I  got  a  Curve  pretty  regularly 
and  fairly  drawn  by  points  on  the  paper.  And  by  examining  this 
Curve,  compared  with  the  Variations  of  the  Compafs  correfponding 
to  it’s  refpediye  points,  I  found  that  the  Magnetical  power  decreafed 
falter  at  the  greater  diftances  than  at  the  nearer.  It  is  of  little  ufe 
to  be  very  particular  in  the  account  of  the  feveral  Obfervations.  I 
lhall  only  take  notice,  that  at  about  tw^o  Inches  and  a  quarter  diftance 
the  Force  did  not  alter  fo  fall  as  the  Squares,  and  at  ten  Inches 
diftance  (where  the  Variation  was  one  degree  only)  it  altered  fafter 
than  the  Cubes,  the  Index  of  the  Power  being  about  34.  The 
Needle  of  the  Compafs  was  fo  fhort,  that  to  fuppofe  it’s  Center  of 
Force  to  be  either  in  the  middle  or  at  the  extremity  of  it,  would 
not  alter  the  Index  of  the  Powers  of  the  diftances^  2-0  of  an 
Unit. 

I  made  another  Experiment  to  the  fame  purpofe,  with  a  Compafs 
Needle  made  of  a  flight  piece  of  Straw,  with  a  fmall  piece  of  Steel- 
wire  faftened  to  one  end  of  it,  which  was  always  kept  in  the  fame 
pofition,  being  balanced  between  two  perpendicular  Needles,  one  of 
which  was  moveable,  and  the  other  fixed.  The  Event  was  much 
the  fame  as  in  the  former  Experiment. 

Endeavouring  to  find  the  true  Poles,  or  Centers  of  the  magnetical 
Power  in  touched  Needles,  I  made  a  Needle  of  two  Inches  long,  of 
the  fine  Steel-wire,  which  I  touched  with  the  South  point  of  a  fmall 
capt  Loadftone,  applying  the  point  of  the  Cap  only  to  the  Extremi¬ 
ty  of  the  Needle,  without  drawing  it  along.  The  Needle  fo  touch’d 
being  laid  gently  on  the  Surface  of  a  ftagnant  Water,  floated.  I  then 
applied  to  it  fuccelTively  the  two  ends  of  a  touched  Needle,  as  near 
as  I  could,  without  letting  the  Needles  touch.  The  refult  was, 
that  the  floating  Needle  refted  under  the  refpedlive  Poles  of  the 
%  87.  other  Needle  marked  with  the  fmall  Letters  5,  s.  So  that  by  one 
Touch  with  the  Loadftone,  which  gave  the  Needle  a  North-pole  at 
iV,  where  it  was  touched,  it  acquired  three  other  Poles,  r, 
which  we  may  not  therefore  improperly  call  it’s  confequential  Poles. 
Having  difeovered  thefe  confequential  Poles,  I  made  fome  other 
Experiments  to  difeover  more  of  the  Nature  of  them,  as  they 
are  defcribed  in  the  Scheme.  The  Needles  were  all  of  them 
two  Inches  long,  made  of  the  fame  fine  Steel-wire,  and  the  Letters 
or  and  iS",  or  denote  Charadler,  of  North  or  South  belong¬ 
ing  to  the  points  marked  ;  the  great  Letters  fignifying  the  points  the 
Loadftone  was  applied  to,  and  the  fmall  Letters  fhewing^the  confe¬ 
quential  Poles. 


There 
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There  are  two  other  Experiments  defcribed  in  the  fame  Letter,  re¬ 
lating  to  the  Atcraftion  of  Fluids,  one  of  which  (viz.  that  of  the 
Hyperbola,  made  by  the  Surface  of  the  Water  between  two  Glafs- 
planes)  being  already  defcribed  in  the  7‘ranfabliom  (N°.  336.)  we 
fliall  only  tranfcribe  the  Account  given  of  the  other. 

I  took  feveral  very  thin  pieces  of  Fir-board,  and  having  hung 
them  fucceffively  in  a  convenient  manner  to  a  nice  pair  of  Scales,  I 
I  tried  what  Weight  was  necelTary,  (over  and  above  their  own,  after 
they  had  been  well  foaked  in  Water)  to  feparate  them  at  once  from 
the  Surface  of  ftagnating  W^ater,  I  found  50  Grains  to  feparate  a 
Surface  of  one  Inch  fquare  ;  and  the  Weight  in  every  trial  being  ex- 
aftly  proportional  to  the  Surface,  I  was  encouraged  to  think  the  Ex¬ 
periment  well  made.  The  diftance  of  the  under  Surface  of  the  Hoard 
from  the  Surface  of  the  ftagnating  Water,  at  the  time  they  feparated 
I  found  to  be  ^  of  an  Inch  ;  though  I  believe  it  would  be  found 
greater,  if  it  could  be  meafufed  at  a  greater  diftance  from  the  Edge 
of  the  Board,  than  I  could  do  it,  the  Water  rifing  a  little  before  it 
came  quite  under  the  Edge  of  the  Board. 

II.  Primum  volui  experiri  an  magnetes  in  fe  operarentur  juxta  certam  0/ 
proportionem  in  diverfis  diftantiis,  vidique  in  Adis  Britannicis, 

N"".  335.  pag.  506.  fimile  venifie  in  mantem  experientiflimo  Haukf^  chenbroek, 
hejo.,  fed  ipfum  inftituifie  experimenta  cum  magnete  &  acu  modo  tali,  m.  D. 
qui’omnibus  non  fatisfaceret  accuratis  rerum  fcrutatoribus  unde  con-  39o* 
eludit  tamen  his  verbis.  I fis  no  Reafin  to  douht^  hut  the  Proportion'; 
this  Power  will  be  re^lcir^  and  ci^reeuhle  to  the  fiver ul  Dijlunces, 
verba  non  adeo  placuifle  omnibus  Eruditis  colligo,  cum  Nobiliffi- 
mus  Pwylor  eadem  experimenta  repetiit,  N  344*  P^S*  ^94*  ^  alia 
reliquit  obfervata. 

Rem  eandem  aggrefliis  fui  methodo  prorfus  diverfa,  lie  meditatus,, 
fi  fumerem  duos  magnetes,  &  unum  Sufpenderem  ex  filo  fupra  ali¬ 
um,  ad  diverfas  diftantias  a  fe  invicem, ^  fique  fili  extremum  annede- 
rem  bilanci,  me  ponderare  polTe  quantitatem  virium,  quibus  mag¬ 
netes  in  fe  agebant,  neque  fuccefTu  caruit  meditatio.  Sumpfi  accura- 
tiHimam  bilancem,  qua  melior  nullibi  forte  exfticit,  &  uni  brachio 
annexui  lancem,  alteri  filum  longifBmum  plurimorum  pedum,  cujus 
parti  inferiori  adhaerebat  magnes  nudus*,  filum  longifiimum  feci,  ne- 
adiio  magnetis  ulla  in  ferream  libram  turbaret  experimentum  *,  idpoq  *, 
felegi  looim  in  quo  ferri  tam  parum,  ac  in  aedibus  unquam  feligi  po* 
teft.  Sumpfi  praeftantifiimos  magnetes  perfede  fphicricos,  terrellas 
vefter  Gilbertus  vocavit,  horum  poli  erant  accurate  in  extremo  utroq^, 
axeos  fphsera?,  ita  accuratifiime  difiantias  amborum  polorum  menfu- 
rare  poteram.  Gravitatem  magnetis  primo  reduxi  ope  ponderis  in 
altera  lance  in  aequilibrium*,  dein  ambos  magnetes  pofui  infra  fe,  & 
quia  libra  erat,  ope  funis,  mobilis  fupra  trochleam,  eam  demittebam 
ad  diverfas  diftantias  pro  lubitu,  &  cum  magnes  fufpenfus  ageretur 

deorfum  attradtus. vi.  magnetis  inferioris,,  femper  imponebam  tantun- 

aem. 
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dem  ponderis  alteri  lanci,  donec  vis  magnetis  cnm  pondere  faceret 
aequilibrium  :  hre  tamen  diftantise  menfurari  non  polTunt,  nifi  inter¬ 
ponendo  corpus  cupreum  tantae  longitudinis  ac  eft  diftantia  inter  am¬ 
bos  magnetes,  ob  ofcillationes  libras,  &  quia  in  majoribus  diftaniiis 
magnetes  minus  operantur,  quam  in  minoribus  diflantiis,  aequilibri¬ 
um  libras  obtineri  non  poteft,  nifi  eo  artificio.  Ecce  nunc  tabulam 
continentem  experimenta  in  diverfis  diflantiis  pollicum  &  linearum, 
columna  remotior  continet  grana  quae  equiponderant  cum  attradlioni- 
bus  in  iis  diflantiis.  .  ' 
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Pollices  fumfi  Pvhenolandicos,  &  grana  funt  pondera  noftra  medi¬ 
ca,  qu^  etiam  fumma  acribeia  prius  examinavi,  ut  effent  vera  &  cc- 
que  gravia. 

Ha^c  experimenta  inflitueram  die  24  Decemh.  1724.  &  animo  adeo 

ad  omnia  attento  ne  hallucinarer,  ut  vix  fperaverim  melius  fieri 
pofTe. 

^  Sed  an  ex  his  colligere  pofTumus  ullo  modo  dari  proportionem  inter 
vires  &  diflantias.^  ego  non  video. 

Poftquam  eo  ufque  perrexeram,  fufpicabar  an  non  forte  fufpenfus 
magnes  effet  heterogeneus  utcunque,  &  an  alius  ejus  fubftitutus  loco 
eventum  quoq  ;  non  daret  magis  profperum,  faltem  ex  quo  plus  lucis 
caperem,  t^diofa  enirri  nimis  fuerant  hsec  experimenta  quam  ut  inde 
tam  parum  emolumenti  colligerem  ;  fed  ecce  quid  cum  alio  magnete 
parvo,  admodum  pneflanti,  obfervare  datum  fuit,  dum  magnes  ro¬ 
tundus  alius  inferior  idem  maneret,  firmiter  in  menfa  pofitus:  eodem 
autem  modo  experimenta  inftituta  fuerunt. 
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Sed  irregularitates  hic  iterum  adfunt  maximse,  ex  quibus  concludi 
poteft  nihil :  id  folum  eft  mirandum,  quod  dum  magnes  pro  hoc  fe¬ 
cundo  experimento  fuerat  m^or,  quam  qui  primo  inferviverat,  ta¬ 
men  in  mutuo  conta<5i:u  viribus  squalibus  attrahebatur,  nempe  340 
granorum*,  dum  in  aliis  didantiis  longe  minus  tamen  attradla  fuit, 
uti  ex  comparatis  ambabus  tabulis  patet:  fed  prsterea  hic  minor 
magnes  fecundi  experimenti  multo  generofior  fuit  &  prsftantior  ad 
elevandum  ferrum,  quam  magnes  primi  experimenti. 

Hsc  experimenta  repetii  cum  aliis  magnetibus  &  imprimis  cum 
aliquo,  cujus  tanta  vis  ut  acum  magneticam  infle<51:at,  qus  diftat  ab 
ipfo  14  pedibus  Rhenolandicis  *,  nefcio  an  fimilis  defcriplus  ullibi  ha¬ 
beatur:  fed  ex  omnibus  id  modo  concludere  poflurn  experimentis, 
proportionem  inter  vires  &  diftantias  dari  nullam.  . 

C^um  tam  declinatio,  quam  inclinatio  acus  magnetics  variat  fin- 
gulis  annis  fere,  fubiit  quoque  defiderium  videndi,  an  vis  magnetis 
omni  die  eflet  eadem,  an  minor  vel  major  sftate  quam  hyeme ;  fed 
vim  elTe  minorem  sftate  quam  hyeme,  me  docuerunt  experimenta  / 

multa  faltem  de  hac  sftate  loquor,  an  futuro  anno  idem  obtinebit, 
explorandum  erit. 

Sumfi  igitur  magnetes  binos,  qui  primo  experimento  infervierant, 

&  eodem  prorfus  modo  inftitui  experimenta  cum  iis,  ac  ante,  dies 
vero  fuit  ii  Julii  1725.  cum  Barofcopium  eflet  elevatum  ad 
29  pollic.  Thermofcopium  Fahrenbe'jtii  ad  62  grad.  &  Ventus 
Noordten  IVeJlen  five  Septentrionalis  verfus  Occafum,  coelum  ficcum, 
ferenum  &  in  eodem  loco  mearum  sdiura. 
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Conflat  quidem  inter  Philofophos,  magnetis  utriufque  polos  non  a* 
gere  seque  fortiter,  ‘fed  polos  boreales  efle  fortiores  viribus  quam  au- 
Itrales,  fed  hoc  affertum  quidem,»  demonftratum  accurate  fait  nulli¬ 
bi;  quia  vero,  noftra  methodus  ponderandi  vires  magnetis  fatis  facilis 
erati  at  accurate  ejus  ope  hoc  determinari  pofle  videbam,  converti 
modo  ambos  polos  amborum  magnetum  ita,  ut  iterum  duo  poli  ami¬ 
ci  fibi  eflenC'Obverfi,  &  in  magnetibus  hujus  ultimi  «experimenti  haec 
obfervavi.  •  /  r  i- 
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Ex ‘his  patet  manifeflo  non  ambos  polos  magnetis  agere  viribus 
iifdem^  quanta  auterh  intercedat  differentia,  ex  comparatione  amba¬ 
rum  tabularum  videre  poteris.  ‘  '  .  . 

Quum  ab  ineunte  setate,'  qua  primum  operam  Philofophis  dare 
inceperam,  in  hunc  ufqiie  annum  mihi  perfuaferam  adlionem  magne¬ 
tum  ab  effluviis,  vel  aliquo  faltem  fluido  pellente  extus  magnetemj 
pendere;  neque  videram  prasflantifflmos  viros  aliter  fenflffe;  experi¬ 
ri  volui  an  ullo  experimento  hanc  meam  opinionem  confirmare  pof- 
fem,  affirmare  enim  effluvia  vel  aliquod  fluidum  premens  extus,  & 
non  demonltrare,  mihi  vifum  fuit  nimis  temere  conjedluris  dare  ope¬ 
ram.  Dum  igitur  experimenta  priora  cum  magnetibus  inflituebam 
ad  varias  diflantias  a  fe  mutuo,  interpofui  fruffa  crafflfllma  plumbi, 
flanni,  argenti,  cupri,  mercurii  maffam  inflgnem,  vifurus  an  hsee 
2.  '  effluvia. 
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effluvia  magnetica  non  impedirentur,  &  fi  non  omnino,  faltem  aliquo 
modo;  vitrum  pellucidum  eft,  lucem  tranfmittit,  tamen  non  adeo 
copiofam,  quam  fi  nullum  vitrum  adfuiftet;  eodem  credidi  modo  ef¬ 
fluvia  magnetica,  fi  non  prohiberentur  omnino,  faltem  -  impediri  ali¬ 
quo  modo  ne  magnetes  tam  fortiter  ad  fe  traherent,  fi  plumbi  fru- 
ftum  I  pedis  cubici  interpofitum  foret,  vel  fi  plumbum  craflitiei  2 
digitorum,  &  ftannum  ejufdem  crafiiciei,  tum  cuprum,  tum  mafiani 
magnam  mercurii  interponerem;  fed  vidi,  .quiccunque  interpofue- 
ram  corpora,  femper  vires  magneticas  efle  eafdem,  ac  fi  nullum  cor¬ 
pus  interlocaretur  hoc  profedo  mirandum  exiftimo,  neque  intellec¬ 
tum  credo  ab  ullo  mortalium :  non  enim  fingere  licet  hsec  corpora 
efle  adeo  porofa  ut  nihil  folidi  in  fe  habeant;  quod  fi  igitur  folidum 
habent,  ut  habent  plurimum,  an  h^  partes  non  impedient  quominus 
fluidum  extraneum  adveniat,  vel  ex  magnete  exeat ;  non  dico  quod 
omne  fluidum  impedient,  fed  faltem  aliquid,  experimenta  tamen  om¬ 
nia  docent,  vires  magneticas  impediri  nullo  modo:  vel  an  htec  efflu¬ 
via  erunt  multo  fubtiliora  luce  ?  praeterquam  quod  htec  eflTet  iterum 
hypothefis,  difficultas  fuperior  non  tollitur ;  Ignis  impeditur  a  corpo¬ 
ribus,  lux  non  penetrat  illico  per  omnia  corpora,  &  ita  fe  habent 
fluida  omnia  ut  a  folidis  refiftentiam  experiantur,  fed  effluvia  magne¬ 
tica  ita  fe  non  habebunt,  immunia  erunt  refiftentise  a  folido  corpor,eo> 
hoc  eft,  ad  quod  mens  noftra- plane  hebefeit.  ,  -  • 

Sed  argumentum  fortiffimum  ex  viribus- repellentibus  magnetum 
depromam,  funt  hse  longe  debiliores,  quam  vires  attrahentes  uti 
mox  experimentis  confirmabo,  adeoque  oportebit  ut  fluidum  acce¬ 
dat  ab  exterioribus  verfus  magnetem, ,  quod '  dum  occurrit  alteri 
magneti,  unum  pellit  ad  aliud,  quojdque  magnetem  ingreditur,  ^ 
quia  attradio  magnetum  eft  longe.fortior  quam  repulfio,  '  copiofius 
fluidum  ingredietur  magnetem,  quam  egreditur:  unde  fieri  non 
poteft  quin  brevi  magnes  adimpleatur  hoc  fluido,  ;  ut  non  amplius  ' 
porofus  maneat ;  nec  ftatui  poteft  quafi  und  equaque  ex  magnete  flui¬ 
dum  hoc  exiret,  nam  fit  attradio  in  omni  pundo  magnetis,  &fit  tan¬ 
tum  repulfio  in  locis  polorum.  Ut  vero  demonftrem  repulfionem 
magnetum  eflfe  minorem  attradione  eorundem,  ecce  tabulam  con¬ 
tinentem  experimenta  cum  memoratis  ultimis  magnetibus  fada. 
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Ex  his  experimentis  circa  repulfum  magnetum  iterum  videbis  non  > 
pofie  deduci  ullam  proportionem,  fed  profedo  magnetes  efle  corpora 

n^jranda,  de  quibus  hue  ufque  pauca  feimus,  ignoramus  plu¬ 
rima. 

Magnetica!  '  That  which  I  call  the  Magnetlcal  Line,  is  the  Pofition  of  a 

Obfervations ,  Dipping-Needle  when  it  ceafeth  from  ofciJlating,  and  is  at  Reft  in 
and  ExperU  the  maghetical  Meridian  of  the  Place; 

SeTvineton  „  Magnet  ('unlefs  diftinguilhed)^!  would  be  under- 

Savery,  Efq\ ,  “^^d  to  mean  not  a'  Eoadftone  only,  but  either  that^  or  Iron  or  Steel, 
No.  414.  gag.'  when  they  have  permanent  Polarity,  or  any  thing  elfe  (if  to  be  found) 
295.  which.has  a  fenflble  magnetical  or  polar- Attradlion. 

PRJECOG-  the  magnetical  Needle,  I  always  call  that  the  North  End 

N-IT4,  which  fif  hung  horizontally)  namrally  turns  to  the  North,  and  that 

the  South-End  which  turns  to , the  South  :  But  vvhen  I  ufe  the  Words 
Foie  of  a  Needle,  I-call  that  the  North  Pole  thereof  which  turns 

to  the  South,  and-  that  the  South  Pole  of  it  which  turns-  to  the 
North:  •  '  ■ 

IV.  Vr/f  Touched  Jronvor  Steel' (on  of  untouched,',  fo’  long  as  it  re¬ 
mains  in  a  Pofture  which  gives  it  Polarity)  as  well  as  of  the  Load- 
ftone  icfelf,  I  call  that  the  North  Pole  which- attradls  the  North  End  ' 
(i.  e.)  the  South  Pole  of,the  Needle,  and  that  the  South  Pole  which 
attradls  the  South  End,  or  North  Pole  of  the  Needle  i  Or  in  other  ( 
Words,  I  call  thatuhe  North  Pole,  in  all  Sorts  of  Magnets,  which  ’ 
js  endued  with  the  fame  kind  of  Virtue  which  ,  the  North  Pole  of- 
the  Earth,  hath,  and  confequently  is  repelled  thereby  ;  contra..^ 

V:  P prepared  Nails  of  feveral -Sizes,  from  the  fmalleft  Sort  of. 
je  lows- Nails  to  ,rhe  largeft  Sort  of  Rafter-Nails,  one  or  two  of  each,„ 
port}  Qntnore  of  the  frnailer  :.  I  held  each  of  them  perpendicularly  v*^irh.. 
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it’s  Point  upwards,  and  placing  thereon  the  plain  Side  of  a  File  hori¬ 
zontally,  I  filed  off  a  little  from  the  Point  thereof  (more  or  lefs  ac- 
.  cording  to  the  Size  of  the  Nail,  perhaps  about  the  Thicknefs  of  a 
Six-pence  from  a  Six-penny  onej.  Then  on  a  plain  Hone,  held  hori¬ 
zontally,  I  placed  the  Nail  upright,  with  it’s  Point  downward,  and 
fo  rubbed  off  the  Strokes  of  the  File.  Then  I  rubbed  it  a  little  on 
a  Piece  of  Leather.  Note^  The  truer  this  little  narrow  Plain  is,  and  * 
more  exactly  perpendicular  to  the  Nail’s  Axle,  the  better. 

VI.  I  prepared  Iron  Bars  of  different  Lengths  after  the  following 
Manner :  I  made  each  End  in  the  Shape  of  the  lower  Fruftum  of  a 
Pyramid,  cut  tranfvcrfe  to  its  Axis  about  the  Middle,  or  a  little 
higher  up.  Then  I  filed  the  Ends  of  the  Bar  as  plain  and  perpendi¬ 
cular  to  it’s  Axis  as  I  could,  and' polilhed  them,  with  a  Hone,  ^c. 
as  I  did  the  Nails. 

VII.  Qne.of'thev^Needles  I  ufed  untouched,  for  trying  Experiments* 
was  made  thus  :  I  took  fo  me  Iron  Wire,  about  the  Size  of  aTmali 
Knitting-Needle,  and  in  Length  about  two  Inches  and  a  half.  With, 
a;  Hammer  I  made  it  juft  flat  enough  in  the  Middle,  to  be  able  to  fix,: 
the  Point  of  a  Punch  pointed,  to  as  true-  a  -  Cone  asH  could  *,  it’s  . 

Sides  fas. I  guefs)  made  an  Angle  with  each  other  at  the  Vertex  of 
a-bout  45  Gr.  or  more  j  in  the  Middle  of  the  Wire  I  punched  a  Hole^ 
at  leaft  half  Way  through  the  Thicknefs  thereof,  and-  wrought  the 
Hole  with  a  Drill  (pointed  like  the  Punch)  that  ic>  might  be  truly 
round,  and  cleanfed  off  the  Afperity  which-  the  Punch  and  Drill  had  i 
raifed  round  the  Hole,  left  it  fiiould  injure  the  Top  ofithe  Pin  when 

k  was  placing  thereon.  Then  I  bended  it,  as  reprefen  ted  in  the  Fi-  • 

gure  :  taking  Care  to  bend  it  the  right  Way-,  that  the  Hole  might  be 
bn  the  under  Side.  Then -I  marked  one  End,  by,  flatting  it  a  little  , 
with  a  Hammer,  that  it  might  be  known  from  the  other.  Then  pla¬ 
cing  it  on  a  {harp  Pin,  to  find  which, End  was  heavieft,  I  made  both 
alike  in -Weight',  and  deprived  it  of  all  fixed  Magnetifm.  Then  I , 
brought  it  again  to- as  true  a  Poife  as  I  could,  by  rubbing  the  heavieft: 

End  on  a  Whetftone,  and  not  a  File,  which  might  give  it  Magnetifm  , 
again.  I  fitted  a  Pin  for  itof  brafs  Wire,  full  as-  fmall  as^  the  mid- 
dTe  Strings  of  a  Spinnet,  making  the  Point -very- meagre  and  round  s 
as  well  as  fharp,.  and  obferved  it  fr-equently  with  a  Lens  of  two.  In¬ 
ches  Focus ;  and  if  it  appeared  flat,  I  mended  it  on  a  Hone,  and  1 
took  great  Care  in  putting  on  the  Needle,  not  to  hurt  the  tender 
Point  of  the  Pin.  I  put  a  Glafs  over-it,  to  keep  off  all  manner  eff 
fanning  by  the  Air,  the  leaft  Degree-  whereof  did  fpoil  the  ExperL, . 
menrs. 

VIII.  A  fecond  Needle,  which  I  thought  better  than  the  former,.  I 
made  thus:  In  the  Middle  of  fuch  a  Piece  of  Wire  as  the  former  was  - 
made  of,  I  wrought  a  Hole  through  it- as  perpendicular  as  I  could  ro  - 
it’s  Axis,  or  Lengtiv,  and-as-fmall-  as  any  of  thofe  which  are.  driilod 

^ through  the  Pillars  of.  a  Watcir,  if  not  fmaller.,-  And  havir.g_^  bent. 
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the  Wire  as  in  the  Figure.  I  marked  one  End  thereof,  and  drove 
into  the  Hole  a  fmall  brafs  Pin  fitted  to  it,  which  was  very  round  and 
Hiarp  at  the  Point,  which  refled  on  a  deep  Plano-Concave  Lens  of 
Glafs  well  polifhed.  {See  the  Figure.)  I  fitted  a  Box  for  it  with  a 
Glafs  over  if,  which  Glafs  was  faftened  with  a  Ring  of  brafs  Wire, 
as  the  Glafles  of  Telefcopes  are;  which  Ring  kept  out  Air,  other- 
*  wife  it  had  been  needlefs.  The  Glafs  Concave  was  fixed  in  the  great 
End  of  a  thin  Brafs  Ferule  ('like  that  of  a  Staff)  juft  fit  for  it,  and 
the  fmall  End  of  the  Ferule  was  fixed  in  a  Hole  made  for  it  in  the 
Middle  of  the  Bottom  of  the  Box  :  I  alfo  put  a  Ring  of  thin  Brafs  on 
the  Top  of  the  Lens,  not  only  to  keep  it  in  fteady,  but  to  prevent 
the  Pin  from  going  in  betwixt  the  Lens  and  the  Ferule,  which  fpoils 
it*s  Point.  Doubtlefs  a  Concave  of  Diamond  is  much  better, 

Whenfoever  I  ufed  one  of  either  Sort  of  thefe  Needles  (efpecially 
for  fuch  Experiments  as  required  it  to  be  perfedlly  void  of  fixed  Po¬ 
larity)  I  was  obliged  to  keep  it  in  a  Motion  either  librating  up  and 
down  like  the  Beam  of  a  Pair  of  Scales,  or  trembling  (which  is  a 
Ihort  pendulous  Ofcillation  from  Side  to  Side)  or  elfe  both  librating 
and  trembling  at  the  fame  Time  ;  which  faid  two  Motions  being  at 
fight  Angles  with  each  other,  are  not  inconfiftent :  And  if  the  Needle 
is  truly  poifed,  the  horizontal  Verticity  is  neither  obftruded  nor  ac¬ 
celerated  by  the  Librations,  becaufe  they  are  at  right  Angles  there¬ 
with,  nor  by  the  Tremblings,  becaufc  the  two  Ends  perfedly  balance 
one  another  in  contrary  Motion.  The  Service  they  do,  is  to  abate 
that  Fricftion  on  the  Pin’s  Point,  which  retards  the  horizontal  Verti¬ 
city  ;  for  when  the  Fricftion  is  divided  between  the  horizontal  Vertici¬ 
ty,  and  the  Librations  or  Tremblings  (either  of  the  two  latter  rolling 
on  the  Pin  more  fpeedilyj  the  far  greater  Part  of  the  Fridlion  is  fpenc 
on  the  Idbrations,  or  Tremblings,  and  confequently  there  is  but  lit¬ 
tle  left  to  retard  the  horizontal  Verticity.  I  take  fuch  a  Needle  to  be 
far  better  for  my  Purpofe  than  the  common  ones,  which  have  a  heavy 
Socket  of  Brafs,  or  Steel,  in  the  Middle,  ufeful  only  to  render  them 
portable,  but  very  detrimental  in  nice  Experiments;  becaufe  the 
Weight  of  the  Socket  not  only  blunts  the  Pin  fooner,  but  alfo  en- 
creafeth  the  Fridlion,  though  the  fame  Acutenefs  of  the  Pin  fhould 
be  fuppofed  to  continue.  To  renew  the  Tremblings  when  they  be¬ 
gan  to  abate,  I  rarely  jogged  the  Box  on  the  Table,  for  fear  of  gi¬ 
ving  it  fand  the  Needle  within  \t)  a  circular  Motion,  which  bbftrudls 
the  Defign  ;  But  I  found  it  belt  to  do  it,  by  jogging  the  Table 
gently.  When  I  had  Occafion  to  turn  the  Needle  to  any  other 
Point  of  the  Compafs,  I  elevated  that  Part  of  the  Box  which  was 
under  one  End,  until  it  refted  on  the  Bottom,  and  in  that  Pofture 
could  turn  it  as  I  would  ;  but  before  I  could  let  down  the  Box  again 
to  a  horizontal  Pofition,  I  was  forced  to  wait  till  the  Needle  was 
very  ftill,  and  to  let  down  the  elevated  Side  eaftly,  and  with  a  diredl 

Motion  ; 
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Motion  ;  otherwife  the  Needle,  as  foon  as  both  its  Ends  were  free, 
would  have  more  or  lefs  of  a  horizontal  Motion. 

I  am  convinced  by  feveral  Properties  of  the  Load-flone  that  there 
is  no  fuch  thing  in  Nature  as  magnetical  Accradlion  without  Polarity  OJyjervations, 
which  is  conftituted  of  Attradlion  and  Repulfion  *,  and  thefe  two 
Powers  being  always  equally  ftrong  in  the  fame  Pole  of  every  Mag¬ 
net,  I  take  it  to  be  a  plain  Contradidion,  to  fay  this  or  that 
Load-ftone  has  a  ftrong  Attradion,  but  a  weak  Polarity  or  Direc¬ 
tion. 

Every  Fruftum  of  a  Load-ftone,  is  an  entire  or  perfed:  Load-ftone, 
having  in  kfelf  both  Poles  as  the  whole  Stone  had  ;  and  the  Poles  in 
each  Fruftum  have  their  Diredion  (as  near  as  the  Figure  of  it  will 
admit)  in  the  fame  parallel  Line  wherein  they  were  direded  both 
in  it  and  the  whole  Stone,  before  it  was  feparated  therefrom:  For 
the  Polarity  of  every  Fragment  is  ufually,  if  not  always  (before  they 
are  feparated)  parallel  to  that  of  the  whole  Stone,  and  confequently 
to  that  of  each  other :  And  if  ever  it  is  found  otherwife,  I  cannot 
but  think  that  Loadftone  wants  of  Perfedion. 

Let  N  s  0-,  be  a  Loadftone  in  the  Form  of  an  oblong  right-angled  9h 
Parallelopipedon,  whofe  Polarity  is  Length-ways,  N  being  it’s  North 
Pole,  e,  the  pricked  Line,  it’s  Equinodial  (or  Middle  betwixt  it’s 
Poles)  where  it  has  no  Attradion,  and  o-  it’s  South  Pole.  Let  it  be 
bifteded  at  e,  tranfverfe  to  it’s  Polarity,  or  Length.  Each  of  it’s 
Frufta  when  they  are  placed  too  remote  to  ad  on  each  other)  will  in- 
fallibly  be  poflefled  of  both  Poles  (with  it’s  Equinodial  in  it’s  Mid¬ 
dle)  as  the  whole  Stone  was  before  it’s  Bifledion  :  And  though  ori¬ 
ginally  the  one  Fruftum  n  2  was  all  over  a  North  Pole,  and  the  o- 
ther  y  <j  all  over  a  South  Pole,  while  they  adhered  to  one  another, 
yet  now  they  are  divided,  and  placed  beyond  the  Reach  of  each  o- 
ther’s  Virtue,  one  half  of  the  Fruftum  n  2  from  the  Place  of  it’s 
quondam  Contad  X,  to  it’s  Middle  e,  docs  inftantly  become  a  South 
Pole,  and  attrad  ftrongly  at  the  Place  of  Contad  aforefaid,  which 
Attradion  is  gradually  lefs  and  lefs  until  it  is  abated  to  nothing  at  e,. 

So  alfo  one  half  of  the  Fruftum  v  c,  from  the  Place  of  it’s  former 
Contad  v  to  it’s  Middle  or  Equinodial  inftantly  becomes  a  North 
Pole  (gradually  abating  in  Strength  from  v  to  e)  though  the  whole 
Fruftum,  before  it’s  Separation  from  the  other,  was  a  South  Pole: 

T^'he  Polarity  being  alfo  direded  the  fame  Way  in  each  Fruftum  that 
it  was  in  it  (and  the  whole  Stone)  before  the  Biftedion.  I  he  Cafe  alfo 
would  have  been  the  fame,  if  the  Scone  had  been  divided  unequally 
at  X,  or  elfewhere  tranfverfe  to  it’s  Polarity,  and  of  each  Fruftum, 
one  half  would  have  been  a  North  Pole,  and  the  other  half  a  South  9^* 
one,  with  it’s  Equinodial  in  the  Middle  as  before.  The  whole  Stone 
will  lift  a  larger  Iron  than  either  Fruftum  •,  but  both  .Frufta,  while 
out  of  the  Reach  of  one  another’s  Virtue,  will  each  of  them  lift  his 

Iron,  both  of  which  Iron,  v/ill  be  heavier  than  what  the  whole 

Stone 
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Scone  could  life  before  ic  was  divided.  If  the  faid  Frufta  arc 
again  joined  clofe  together  at  the  fame  Ends  which  originally 
adhered,  Fig,  91,  being  as  they  ftand  diredled  towards  each  other 
Fig,  92  ;  or  if  the  oppofite  Ends  of  both  are  joined  together,  as  they 
ftand  direded  towards  each  other.  Fig,  93,  I  do  not  fee  (provided 
the  Joint  is  very  good,  that  there  may  be  a  Contad  all  over  it  as 
good  as  a  Workman  can  make)  why  they  fhould  not  compofe  again 
one  entire  Load-ftone,  as  good  as  it  was  before  it  was  divided,  in  all 
iRefpeds  (Allowance  being  firft  given  for  the  Wafte  in  fawing  ic  a- 
funder,  and  mending  the  Joint;  and  their  joined  Poles  mutually  at- 
trading  one  another,  attrad  nothing  elfe  at  the  Joint  fwhich  being 
in  the  Middle,  would  become  it’s  Equinodial)  but  tranfmitting  their 
Virtue  through  one  another,  the  Pole  2  of  the  one  Fruflum,  Fig,  92, 
wholly  fpends  itfelf  in  ftrengthening  the  fimilar  Pole  cr  of  the  other 
Fruflum,  by  weakening  the  Foie  v  thereof,  ^  verfd.  And  if 
their -Lengths  fhould  be  unequal,  like  the  Frufta  of  F/^.  91,  divi¬ 
ded  at  iV,  the -Equinodial  would  not  be  at  where  they  were  joined 
together  again,  but  always  at  e  the  Middle  of  their  whole  conjund 
Length,  as  it  ufeth  to  be  in  one  entire  Load-ftone  of  the  fame  Bignefs 
from  Pole  to  Pole:  For  I  apprehend  if  any  Load-ftone  fhould  be 
wrought  very  tapering  from  one  Pole  to  the  other,  that  the  Equi¬ 
nodial  could  not  be  precifely  in  the  Middle  thereof,  but  according 
to  what  Degree  of  Tapernefs  it  is  wrought  to,  be  removed  nearer 
to  the  great  End:  But  thefe  Things,  for  want  of  proper  Load-ftones, 
I  Qannot  try,  nor  yet  the  following  on  Fig,  94,  which  reprefents  a 
Load-ftone  in  the  Form  of  a  Parallelopipedon  right  angled,  in 
Thicknefs  one  Inch,  its  Breadth  Inches;  it*s  Length  In¬ 
ches  or  more,  having  it’s  Polarity  not  perfedly  length-ways  in  it, 
but  a  little  oblique,  as  the  Shade-Lines  reprefen t  it.  If  there  is  cut 
off  from  one  of  it’s  Ends  c  d,,  the  Parallelopipedon  hede  one  Inch 
from  the  faid  End,  it  will  be  one  Inch  fquare,  and  fix  In¬ 
ches  long :  I  fuppofe  this  leffer  Fruflum  would  have  it’s  Pola¬ 
rity  changed,  and  the  Diredion  thereof,  inftead  of  running  from 
€  fomewhat  towards  would  run  from  e  towards  c  in  the  Dia¬ 
gonal  Line  e  r,  or  in  fome  Line  or  other  between  the  Lines  e  h 
^  imagine,  that  if  a  Cube  was  cut  off,  within 

u  ^  after,  from  one  End,  the  Polarity  therein  would 

be  direded  as  it  was  therein,  while  all  the  faid  Frufta  adhered 
toget  ler,  but  if  the  lefler  Fruflum  be  d  e  fhould  long  remain  fepara- 
ted  from  the  whole  Stone,  before  the  faid  Cube  was  cut  off,  that 
the  Polarity  of  the  Cube  would  be  more  or  lefs  fixed,  and  conform 
It  e  more  or  eft  to  the  Diredion  of  the  Line  e  c,  However,  this 

the  two  Frufta  are  joined  together,  as  they  ftand 

93,  with  the  North  Pole  of  one  to  the 
booth  Pole  of  the  other,  they  aflift  one  another  in  lifting  Iron.  If 

joined  ttg.  95.  with  the  South  Pole  of  one  againft  the  South  Pole  of 

the 
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the  other,  by  repelling  they  reciprocally  deftroy  each  other’s  Virtue 
and  alfo  hinder  one  another’s  Attradion  at  the  North  Poles,  which 
are  not  joined.  If  they  are  placed  together,  as  in  Fig  96,  though  p/g, 
they  endeavour  to  avoid  one  another,  yet  they  do  not  deftroy  each  o- 
thei’s  Virtue  fo  much  as  in  the  preceding  Cafe,  nor  yet  at  all  if  there 
is  a  perfedt  Contagi:  For  if  this  Pofture  of  two  Magnets  actually  ad¬ 
hering  would  diminifh  their  Virtue,  one  Part  of  the  fame  Loadflonc 
would  deftroy  another  Part  of  itfelf,  and  in  a  very  fhort  Time  there 
would  be  no  fuch  Thing  as  Magnetifm.  In  this  Pofture  they  mutu¬ 
ally  help  one  another’s  Attraction,  becaufe  their  Polarities  are  di- 
refted  the  fame  Way.  If  they  are  applied,  as  in  Fig.  97.  with  their 
Sides  together,  and  their  Polarities  contrariiy  direCted,  the  North 
Pole  of  the  one  (at  either  End)  attracting  the  South  Pole  of  the  o- 
ther,  and  the  South  Pole  the  North,  they  fcarcely  injure  one  ano¬ 
ther’s  Virtue  by:  fo  lying  together,  but  hinder  each  other  from  at¬ 
tracting  other  Things,  by  fpending  their  Virtue  on  each  other. 

I  apprehend,  that  though  a  great  Magnet  (I  mean  of  fuch  as  are 
fimilar  in  Figure  and  fpecific  Virtue)  will  lift  confiderably  larger 
Irons  than  a  fmall  one,  yet  the  fmall  one  fhall  give  to  the  fame 
Piece  of  Steel  (provided  it  is  not  too  large  for  it  to  conquer)  well 
nigh  fif  not  altogether,  as  to  Senfe)  as  ftrong  a  Touch  as  the  great 
one.  And  I  have  experienced,  that  if  the  fmall  one  is  fpecifically 
pretty  much  better,  it  will  give  the  fame  fmall  Piece  of  Steel  a  con¬ 
fiderably  ftronger  Touch  than  the  great  one  can,  though  the  great 
one  is  capable  of  lifting  perhaps  three  or  four  Times  as  much  as  the 
fmall  one.  Note,  That  if  the  great  one  is  fo  ftrong  as  to  give  the 
fmall  Piece  of  Steel  fo  much  Virtue  as  it  is  capable  of  receiving  (for 
there  is,  I  fuppofe,  a  tie  plus  ultra)  that  then  ftiould  the  fmall  Stone 
be  ever  fo  much  better,  it  cannot  mend  the  Touch  given  by  the 
great  one.  Some  write,  that  the  Loadftone  lofes  none  of  it’s  Virtue 
by  communicating  of  it  to  Iron  or  Steel,  which  I  fomewhat  doubt  the 
Truth  of,  efpecially  if  the  Stone  is  fmall  in  Proportion  to  the  Steel, 
in  which  Cafe  I  have  known  touched  Steel  lofe  confiderable  Virtue. 

Steel  is  not  only  more  receptive,  but  more  retentive  of  Magnetifm 
than  common  Iron  •,  Iron  or  Seel  hammered  hard,  than  the  fame 
while  foft ;  but  Steel  hardened  by  quenching,  than  either  of  them. 

My  Obfervation  has  been,  that  Steel  cannot  be  feafoned  too  hard  for 
Retenfion  (nor,  as  I  think,  for  Reception)  of  Magnetifm  •,  but  may 
fometimes  warp  too  crooked  for  it’s  intended  Ufe,  and  muft  be  made 
right  again  fome  Way  or  other,  either  with  a  Grinding-Stone,  or  (if 
that  will  not  do;  by  heating  it  to  a  blue  Colour,  and  gently  hammer¬ 
ing  it  while  hot;  but  if  it  can  be  helped,  the  Temper  for  the  blue 
Colour  it  too  foft. 

Not  only  Steel  or  Iron  regularly  touched,  but  alfo  oblong  Iron 
void  of  permanent  Virtue  (fo  long  as  ic  has  a  tranfient  Virtue  by 
Poficion  of  either  of  it’s  Ends  towards  the  Pole  of  a  Loadftone  large 
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enough  to  affeft  it  at  a  confiderable  DiftanceJ  will  perform  all  that 
any  Loadftone  can,  though  not  with  the  fame  Degree  of  Power:  For 
either  of  them  will  attrad,  keep  one  Piece  of  Iron  fufpended  to  ano¬ 
ther,  and  communicate  fome  Degree  of  permanent  Polarity  to  Steel 
Well  hardened,  as  I  have  experienced,  and  alfo  to  an  Iron  Wire. 

The  Earth’s  central  Loadhone,  or  Magnet,  has  all  the  fame  Vir¬ 
tues  which  others  have,  and  no  difcovered  ones  befides  \  and  though 
we  cannot  approach  it,  yet  it  ads  as  others  do  at  a  proportionable 
Diftance.  1  have  experienced,  that  it  will  keep  a  prepared  Sixpenny 
(or  with  more  Difficulty  a  Ten-pennyJ  Nail  fufpended  to  a  prepared. 
Iron  Bar  about  i  of  an  Inch  fquare,  and  5  or  6  Feet  long,  in  an  ered 
Pofture  with  either  of  it’s  Ends  downwards.  I  hung  up  the  Bar  in  a. 
Room  by  a  Loop  of  fmall  Cord  faftened  at  the  End  which  was  up¬ 
wards  ;  I  then  carefully  wiped  the  lower  End  of  the  Bar,  and  the 
Point  of  the  Nail,  that  there  might  be  no  Dull.,  or  Moiflure,  to  pre¬ 
vent  a  good  Contad,  taking  Care  not  to  touch  either  of  them  with, 
my  Finger,  left  Perfpiration  ftiould  fully  them.  Then  holding  thc; 
Nail  under  the  Bar  very  ered,  with  it’s  Point  upwards,  I  kept  it 
clofe  to  the  Bar,  by  only  one  Finger  held  under  the  Head  of  it,  for 
the  Space  of  30  or  40  Seconds  or  more.  Then  I  withdrew  my  Fin¬ 
ger  very  gently,  and  diredly  downwards,  that  the  Nail  might  not 
ofcillate  ;  and  if  it  fell  off,  I  wiped  it’s  Point  as  before,  and  tried  it: 
again  at  fome  other  Part,  of  the  Plain  at  the  Bottom  of  the  Bar  •,  for 
I.  always  found  it  would  more  readily  hang  at  one  Place  than,  another 
and  ufually  the  Middle  was  not  fo  well  as  towards  one  of  the  Edges 
or  Corners,  and  the  Succefs  better  nigh  one  Edge  or  Corner  than 
another.  If  both  Ends  of  the  Bar  are  equal  in  Bignefs,  and  the 
Preparation  of  their  Ends  fimilar,  it  is  indifferent  which  End  is  down¬ 
ward,  if  it  has.no  permanent  Virtue:  But  if  it  has  no  more  than  am 
inchoate  or  imperfeeft  Degree  of  fixed  Polarity,  one  End  will  anfwer 
better,  and  the  other  worfe,  in  Proportion  to  the  Degree  of  imper- 
fedi  Polarity  which  it  has. 

Or  a  foft  Iron  Bar  void  of  fixed  Polarity,  fo-  foon  as  it  is  in  aa 
ereft  Pofition,  the  higher  Part  from  the  Middle  upward  becomes  a 
North  Pole  in  North,  or  a  South  Pole  in  South  magnetic  Latitude. 
And,  e  contra^  the  lower  Part  from  the  Middle  downward  becomes, 
a  South  Pole  in  North,  and  a  North  Pole  in  South  Latitude  :  But  fo, 
foon  as  ever  the  Bar  is  inverted,  the  Polarity  will  be  fhifted  in  it, 
and  in  North  Latitude  the  End  newly  placed  upward  becomes  the 
North  Pole,  though  it  was  a  South  one  immediately  before,  and  the 
other  End  the  South  Pole,  though  it  was  it’s  North  one  juft  before» 
I  he  Cafe  is  the  fame,  if  fuch  a  Bar  is  placed  horizontally  in  or  near 
the  magnetical  Meridian  ;  for  the  End  diredted  toward  the  Nortfi 
will  conftantly  be  a  South  Pole,  and  that  which  is  diredled  toward  the* 
South,  a  North  one  *,  and  fo.foon  as  ever  the  Ends  of  the  Bar  are  ffiif- 
tedj,  the  Polarity,  in,  refpedj:.  of  the  Bar,  is  fhifted  alfO;.  (but  not  in, 
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rerpe(^  of  the  Earth)  for  which  Reafon  this  Virtue  is  called  Tranfient, 
and  is  communicated  by  the  Earth’s  central  Magnet  in  fuch  Manner 
as  other  Loadltones  are  faid  to  do. 

Since  in  North  Latitude  the  North  Pole  of  the  Earth’s  central 
Magnet  not  only  gives  the  Virtue  of  a  South  Pole  to  that  End  of  a 
Bar  which  is  neareit  to  it,  but  alfo  helps  it  to  lift  Iron  when  neither 
the  Bar  nor  Iron  lifted  has  any  permanent  Virtue  ;  the  faid  Magnet 
muft  therefore  necefiarily  help  the  South  Pole  of  any  Loadftone  or 
Touched  Steel  in  lifting  Iron,  but  hinder  it’s  North  Pole.  This  a* 
grees  with  common  Experience,  the  North  Pole  of  a  Magnet  being 
unable  to  lift  fo  much  as  it’s  South  one  in  North  Latitude,  but  more 
in  South  Latitude. 

This  plainly  fhews  the  Reafon  why  an  armed  Magnet,  when  both 
of  it’s  Poles  are  applied  to  a  Piece  of  Iron,  will  lift  feveral  times  as 
much  as  with  either  Pole  fingle.  For  the  North  Pole  of  the  Magnet 
by  fending  it’s  Virtue  through  the  attraded  Iron,  powerfully  helps 
the  South  Pole  of  the  faid  Magnet  in  attrading.  Again,  the  ftrength- 
ened  South  Pole  muft  more  powerfully  increafe  the  Attradion  of  the 
North  Pole  :  And  fince  the  Poles  mutually  aflift  one  another’s  Attrac¬ 
tion,  with  a  Power  much  greater  than  if  they  themfclves  are  not  af- 
fifted,  the  conjund  Poles  muft  necefiarily  lift  at  leaft  twice  as  much 
as  both  of  them  can  lift  feparately.  I  once  tried,  and  found  the 
South  Pole  armed  to  lift  1125  Grains,  and  both  Poles  united  5760 
with  a  little  more  Difficulty.  The  Ratio  is  about  i  to  a  little  more 
than  5. 

If  a  Bar  of  Iron  or  Steel  (not  having  the  leaft  Degree  of  fixed  Vir¬ 
tue)  is  placed  in  any  Pofture  (except  at,  or  near  to  a  right  Angle 
with  the  magnetical  LineJ  it  will  not  only  for  the  prefent  receive  a 
tranfient  Polarity  thereby,  but  if  it  fo  remains  long  enough,  the  faid 
Polarity  will  gradually  become  fixed  or  permanent,  more  or  lefs,  ac¬ 
cording  to  the  Hardnefs  or  Softnefs  of  the  Bar,  Time  it  has  remain¬ 
ed  in  that  Pofition,  Angle  it’s  Length  makes  with  the  magnetical 
Line,  and  Proportion  of  the  Lengh  thereof  to  it’s  Bignefs,  the  long- 
eft  (ciEteris  paribus)  ufually  receiving  moft  Virtue:  And  fometirnes 
when  ail  thefe  Advantages  concur,  the  Polarity  will  be  fenfibly  per¬ 
manent  in  a  little  Time,  and  not  require  a  very  long  Time  to  be 
rendered  pretty  ftrong. 

By  placing  the  faid  Bar  afterwards  in  the  fame  Pofition,  only  with 
it’s  Ends  fhifted,  it  will  gradually  lofe  it’s  gained  Magnetifm,  and 
at  length  have  it’s  Polarity  changed. 

Mr  Bo'jle  found  one  of  his  Loadftones  m.uch  impaired  by  lying  - 
long  in  a  wrong  Pofture ;  I  fuppofe  he  meant  a  repelling  one,  with 
it’s  North  Pole  towards  the  North  Pole  of  the  Earth.  Alfo  by  ap¬ 
plying  one  Pole  of  a  very  fmall  Piece  of  Loadftone  to  the  fame 
Pole  of  a  large  one,  he  foon  changed  the  Polarity  of  the  former, 
but  could  not  elfed  it  on  a  Piece  of  any  confiderable  Bignefs,  though 
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he  tried  fome  Hours.  I  have  changed  the  Polarity  of  a  fmall  Fru- 
ftum  of  Load-done  fuddenly,  and  without  a  Contad,  by  holding 
one  of  it’s  Poles  nigh  the  fame  Pole  of  a  Piece  of  Touched  Steel 
much  lefs  than  a  common  Caie*Knife,  at  above  g  of  an  Inch  didant, 
which  would  make  the  Frudum  leap  to  it.  I  repeated  thefe  Changes 
frequently  with  the  fame  Frudum, 

From  this,  and  fome  of  the  preceding  Experiments,  I  con¬ 
clude,  that  if  two  parallelopiped  Load-dones  equal  in  Magnitude 
and  fimilar  in  Subdance,  Figure,  and  Virtue,  are  placed  clofe 
together  as  in  Fig,  95  with  the  North  Pole  of  the  one  direded  a- 
gaind  the  fame  Pole  of  the  other,  or  with  the  South  Pole  of  the 
one  againd  the  South  Pole  of  the  other,  and  the  Diredion  of 
.their  Polarities  magnetically  Ead  and  Wed,  they  will,  by  Repulfion, 
fas  it  were  in  a  Duel)  reciprocally  dedroy'one  another  in  an  equal, 
though  long  Time  :  But  if  they  are  placed  (in  the  fame  Situation  in 
refped  of  one  another,  viz.  North  Pole  againd  North  Pole,  or 
South  Pole  againd  South  Pole)  with  the  Diredion  of  their  Polarities 
in  or  near  to  the  magnetical  Line,  that  Stone  (in  North  Latitude) 
whofe  South  Pole  dands  direded  to,  or  pretty  much  towards  the  at- 
tradive  Point  of  the  Earth’s  central  Magnet  receiving  AlTidance 
therefrom,  will  not  lofe  Virtue  fo  fad  as  the  other,  and  confequently 
never  lofe  all  it’s  Virtue  till  it  has  perfedly  dedroyed  the  Polarity  of 
it’s  Antagonid,  which  it  will  do  in  lefs  Time,  ‘and  afterward  give  it 
fome  Polarity  again  contrary  to  what  it  had  at  fird. 

Though  Fire  dedroys  fixed  Magnetifm  in  Steel  or  Iron,  yet  if 
they  are  fet  to  cool  in  an  ered  Podure,  or  rather  in  the  Diredion  of 
the  magnetical  Line,  they  will  gain  more  or  lefs  fixed  Virtue  by  the 
Time  they  are  cold ;  but  efpecially  Steel  heated  to  a  feafoning 
Height,  and  in  that  Pofition  cooled  fuddenly  under  Water,  which  I 
have  found  to  fix  it’s  Polarity  fo  thoroughly,  as  that  with  it’s 
North  Pole  held  downward,  it  would  attrad  the  North  End  of  a 
Dial  Needle. 

While  a  Piece  of  Iron  of  fome  Magnitude  is  held  at  one  Pole  of  a 
Load-done,  it  will  increafe  the  Attradion  of  the  other  Pole  thereof, 
and  enable  it  to  lift  fomewhat  more. 

If  either  Pole  of  a  Magnet  large  enough,  roucheth  one  End  of  an 
oblong  Piece  of  Steel  (not  too  big  and  long  for  the  Magnet  eafily  to 
ad  on)  it  will  tranfmit  it’s  own  Virtue  to  the  other  End  of  the  Steel 
vdiich  is  tarthed  off,  and  make  it  a  Pole  of  it’s  own  Kind,  whild  the 
F'.nd  which  touches  the  Stone  has  Virtue  of  the  contrary  Pole  :  But 
the  Virtue  ufually  is  not  fo  drong  in  the  End  which  is  untouched,  as 
in  that  which  is*,  though  I  do  not  know  but  in  fome  Time  it  may 
gain  more,  and  the  other  lofe  fome,  until  the  Virtue  in  each  End  is 
nearly  equal. 

Not  only  a  touched  horizontal  Needle,  which  has  permanent  Pola¬ 
rity,  will  endeavour  to  conform  itfelf  to  the  magnetical  Meridian, 
2  but 
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but  alfo  one  that  has  no  other  than  tranfient  Virtue,  and  is  with  the 
greateft  Care  freed  from  fixed  Magnetifm  (if  made  and  ufed  as  in  the 
PrcBcogn:)  will  do  fo  too,  though  with  this  Difference,  that  which 
End  focver  happens  to  be  placed  neareft  towards  the  magnetical 
North  will  faintly  turn  thither  ;  and  if  that  End  is  not  fulfered  to  re¬ 
main  fo  too  long,  then  the  other  End,  placed  neareft  to  the  North, 
will  turn  thither  as  the  firft  did.  In  trying  this  Experiment,  I  fome- 
times  found,  that  when  the  Needle  had  refted  in  the  Meridian  only  a 
few  Minutes,  it  gained  a  perceptible  permanent  Virtue,  fo  that  it’s 
other  End  would  not  be  attradled  to  the  magnetical  North,  unlefs  it 
was  placed  confiderably  nearer  thereto  than  I  had  placed  the  firft 
End  ;  and  having  fo  ftood  fome  Time,  loft  again  the  faid  inchoate 
Permanency,  and  received  Polarity,  the  contrary  Way.  Once, 
while  I  dined,  and  fat  but  a  little  Time  after,  I  could  not  make  the 
End  which  I  left  towards  the  South,  to  ftand  towards  the  North, 
unlefs  I  placed  it  very  true  in.  the  Meridian;  fo  that  I  was  for¬ 
ced  to  free  it  again  from  Magnetifm  before  I  could  ufe  it  to  re¬ 
peat  the  fame,  or  try  the  following  Experiment;  for  the  leaft 
Fixednefs  of  Polarity  in  the  Needle  would  more  or  lefs  obftruff 
both. 

At  the  magnetical  Eaft  or  Weft  of  the  Needle’s  Pin,  fo  nice  as  I 
could  guefs  it,  I  held  at  a  great  Diftance,  either  the  South  Pole  of  a 
Loadftone,  or  lower  End  fwhich  is  the  South  Pole)  of  an  eredled  Bar 
fboth  of  them  anfwered  alike)  and  gradually  approached  it  nearer, 
in  a  diredl  Line,  toward  the  Pin,  until  it  began  to  attradl  the  Needle, 
which  I  obferved  was  as  I  expedled  at  the  South  End:  I  then  changed 
the  Ends  of  the  Needle,  and  gradually  approached  the  South  Pole  of 
a  Magnet  as  before,  and  conftantly  found  it  to  attradh  that  End 
which  was  toward  the  South;  and  the  North  Pole  of  the  Magnet, 
after  the  fame  manner,  would  attradl  the  North  End  of  the  Needle 
when  it  had  only  tranfient  Virtue. 

I  remember,  that  in  my  younger  Days  I  once  diverted  myfelf  with 
making  a  horizontal  Needle,  and  a  Dial-Box  for  it,  one  of  my 
School- fellows  having  a  Load-ftone.  Before  I  could  have  the  Ufe 
of  the  Stone,  I  often  held  my  Needle  within  it’s  Box,  fometimes 
with  it’s  intended  South  End  towards  the  Bottom  of  a  Window  Bar, 
fhaving  lately  feen  one  of  my  Companions  try  it  with  his  Pocket 
Needle,  w'hich  was  touched)  and  at  other  Times  I  would  hold  the 
Needle’s  North  End  at  the  Top  of  the  Bar.  I  obferved  the  Needle, 
which  was  hung  very  tender,  to  make  Vibrations  at  either  tmd  of 
the  Bar.  I  happened  to  fet  it  down  in  the  Window  at  a  good  Di¬ 
ftance  therefrom,  and  found  the  South  End  more  inclined  to  vibrate 
to  the  Bar’s  Bottom  than  the  North  End,  and  feeing  it  to  have  fome 
Virtue,  I  thought  of  encreafing  it  by  taking  the  NT^edle  out  of  the 
Box,  and  applying  it  to  touch  the  Bar  with  it’s  proper  Ends.  By 
this  Method  alone  it  gained  fuch  a  Degree  of  Polarity  as  would  con¬ 
ftantly 
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ila'ntly  turn  it’s  proper  End  to  the  North,  if  it  was  kept  trembling; 
but  if  I  placed  it’s  contrary  End  to  the  Bar,  the  Polarity  would  be 
changed  prefcntly.  By  this  Way  of  Management  I  could  give  it 
but  a  faint  Verticity,  which  was  foon  more  vigorous  when  I  got  the 
Ufe  of  the  Stone,  though  it  was  fmall,  and  not  of  the  beff,  and  the 
Needle  foft  Iron.  And  this  was  ail,  at  that  Time,  J  knew  of  Mag- 
netifm,  having  never  read  the  particular  Properties  of  the  Stone,  nor 
feen  one  before,  nor  heard  of  the  untouched  Needle’s  Verticity,  or 
it’s  vibrating  to  a  Bar. 

Having  within  the  Space  of  a  few  Years  pad  had  a  fre/li  Inclination 
to  make  Ibme  magnetical  Experiments,  amongfl  other  Thoughts  the 
above-mentioned  came  into  my  Mind,  That  Iron,  not  having  any 
fixed  Polarity  at  all,  might  (if  it.  moved  tenderly  enough  j  conform 
it’s  Ends  to  the  magnetical  Meridian  which  at  length  put  me  on 
making  luch  Needles  as  are  deferibed  in  the  Beginning,  of  which 
either  Sort  anfwered  my  Expectations  above-mentioned.  Afterwards 
I  touched  one  of  the  firft  Sort  of  Needles  (deferibed  Preecogn,  yt'h^ 
whofe  Length  was  2  i  Inches,  and  Weight  3E,  and  Gr.  ij)  on  a  Piece 
of  tranfient  Iron  (made  for  Armour  of  a  MagnetJ  which  meafured  in 
Inches  each  Side  of  the  broad  plated  Part  about  iT,  the  parallelo- 
piped  Part  in  Length  2;  and  in  Breadth  fequal  to  it’s  Thicknefsj 
So  it’s  whole  Length  was  full  three  Inches  and  i  It’s  Weight  Troy 
was  5iij  3ij.  This  held  with  it’s  Length  direCted  in  the  magnetical 
Line,  gave  the  faid  Needle  Virtue  enough  to  vibrate  about  four 
times  in  one  Minute.  I  held  the  Needle,  while  touching,  in  a  hori¬ 
zontal  Situation,  with  it’s  North  End  direCled  towards  the  North, 
and  placing  it’s  Middle  about  the  Top  of  the  Iron,  drew  it  along 
Southward .  Likewife  placing  it’s  Middle  about  the  Bottom  of  the 
faid  Iron,  1  drew  it  Northward,  that  the  South  End  might  be  touch¬ 
ed  as  well  as  the  North.  I  afterwards  touched  it  my  new  Way  (here¬ 
after  mentioned)  with  the  faid  Piece  of  Armour,  and  a  fmall  Piece 
of  tranfient  Iron,  which  made  it  vibrate  about  fix  times,  and  I  be¬ 
lieve  it  would  have  made  more  Vibrations,  had  the  Needle  been  har¬ 
dened  Steel. 

Having  no  other  than  a  fmall  Load-ftone  of  a  very  irregular  Shape, 

I  was  loth  to  diminifh  it  enough  to  bring  it  into  a  tolerable  Figure 
to  receive  Armour,  but  did  only  grind  a  little  Place  plain  at  each 
Pole,  where  I  bound  it  on  with  Thread  when  I  had  ground  it.  •  The 
Weight  thereof  naked  was  but  5vij  3ij  Gr.  vj ;  it’s  armed  South  Pole 
would  only  lift  3vij  3E,  Gr.  iij,  which  was  a  Key.  They  not  know¬ 
ing  where  to  get  a  better,  made  me  think  of  improving  what  I  had. 

I  confidered,  that  fince  a  larger  Stone  of  the  fame  fpecific  Virtue 
would  lift  more,  it  might  poflibly  communicate  more  Virtue  than 
nune  could  to  the  lame  Piece  of  Steel,  but  could  not  fail  of  fo  doing 
to  a  much  greater  Piece;  and  having  obferved  that  touched  Steel 
would  communicate  lome  Virtue  as  well  as  attradl,  I  got  fome  Steel 
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Wire  (the  larged  in  the  Shop  where  I  could  meet  with  anyj  which 
having  cut  into  equal  Pieces,  and  filed  their  Ends  fo  tranfverfly  as  I 
coul  1,  and  very  plain,  I  made  a  Standard  with  a  Plate  of  Iron,  into 
which  I  could  but  jud  thrud  the  diorted  ;  and  filing  all  the  red  till 
they  would  but  jud  enter  the  faid  Standard,  I  reduced  them  nicely 
to  the  fame  Length.  Then  having  marked  one  End  of  each  of  them 
with  the  Edge  of  a  File,  I  feafone'd  them  very  hard,  and  made  them, 
Ends  and  all,  very  bright.  Each  of  them  meafured  in  Length  a- 
bout  2.  74  Inches,  and  weighed  36  Grains  or  more.  I  weighed  one 
of  them,  and  they  were  all  of  the  fame  Piece  of  Wire,  therefore 
could  not  differ  much  in  Weight.  With  my  Loaddone  I  touched 
37  of  them,  one  by  one,  making  their  marked  Ends  their  South 
Poles.  I  laid  them  Side  by  Side  at  about  half  an  Inch  Didance 
from  one  another  on  a  Board,  with  their  marked  Ends  toward  the 
lame  Edge  thereof,  and  took  Care  that  they  fiioujd  not  touch 
one  another  after  they  came  from  the  Stone,  before  they  were 
all  of  them  touched  thereon.  Then  having  Thread  and  Armour 
made  as  in  the  Figure  (one  Piece  marked,  which  I  applied  to  the 
marked  Ends  of  the  Wires)  in  a  readinefs,  I  fpeedily  thrud 
them  together  into  a  Bundle,  and  cading  the  Thread  2  or  3  times 
round  them  wdth  my  Fingers  I  formed'  the  Bundle  into  a  regu.. 
lar  Hexagon  as  foon  as  I  could,  and  then  bound  them  fad  from  End 
to  End,  and  bound  fad  the  Armour.  I  took  the  Number  37,  be* 
caufe  that  would  form  a  regular  Hexagon  at  each  End,,  and  fo  will 
alfo  19  or  7.  Finding  this  artificial  Magnet  exceed  my  natural  one, 

I  held  the  Artificial  in  one  Hand,  and  the  Natural  in  the  other,  the 
North  Pole  of  the  one  againd  the  South  Pole  of  the  other,  and  pla¬ 
cing  their  Armour  on  the  Middle  of  one  of  my  Wires,  drew  the 
Magnets  afunder,  and  fo  touched  both  Ends  of  the  Wire  at  the  fame- 
Inftant.  In  that  manner  I  touched  one  by  one  a  fecond  Set  of  Wires, 
which  I  managed  like  the  fird,  and  bound  on  the  Armour  of  the  fird 
Set  to  the  fecond.  The  South  Pole  lifted  a  Key,  Weight  5ij  3ij' 
3ij  Gr.  V.  Both  Poles  united  would,  with  Difficulty,  lift  the  faiT 
Key  with  W^eights  fadened  to  it,  the  whole  ibj  ^  I  next  tried 

with  19  W’^ires,  tor  whicli  I  made  Armour  of  a  proportionable  Size  j 
but  that  did  not  anfwer  fo  well,  I  thought,  as  37,  though  I  repeat¬ 
ed  the  Touch.  Afterwards  I  took  7,  which  I  thought  performed., 
according  to  it’s  Quantity  as  well  as  the  37.  Therefore  I  ever  .after 
ufed  the  Number  7. 

In  the  next  Place  I  thought  of  mending  this  Way  of  Touching,, 
by  placing  all  the  7,  or  more  of  them,  with  their  marked  Ends  to¬ 
ward  the  North  in  a  long  fmall  Trench,  whofe  Depth  was  jud  fit  for 
one  of  them,  to  keep  it  from  rolling  away  while  I  was  touching  it 
and  it’s  F'ellows.  The  North  End  of  one  touching  the  South  End  of 
the  other,  and  adhering  by  their  magnetic  Virtue,  I  placed  the  two 

Magnets,  as  before,,  at  their  conjunS  Middle  (not  letting,  them  re- 
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main  there  a  Moment)  and  then  inftantly  and  fpeedily  drew  onev 
Magnet  to  one  End  of  the  Wires,  and  the  other  Magnet  to  the  other 
End  of  them  ;  by  which  Method  I  touched  them,  as  it  were  all  at 
once,  and  as  if  they  had  been  but  one  entire  long  Wire.  I  found 
this  Way  not  only  more  expeditious,  but  more  advantageous,  giving 
all  of  them  a  ftronger  Touch  :  But  the  Wire  at  each  End  was  not 
fo  flrongly  touched  as  the  reft  ;  therefore  I  placed  more  Wires  in 
the  Trench  than  1  had  Occalion  for,  and  laid  afide  thofe  at  each  End, 
whofe  Virtue  was  weaker.  One  of  thefe  Wires,  when  it  was  thus 
newly  touched,  would  lift  a  prepared  Nail  4.  75  Inches  long,  in 
Weight  Troy  j>vij  6V.  vj  or  vij  (f.  e.)  more  than  426  Grains,  The 
Weight  of  the  Wdre  can  be  had  in  that  of  the  Nail  ii.  833  times.  I 
placed  all  the  7  feparately  in  the  magnetical  Line  for  about  two 
Days;  in  which  Time  all  of  them  had  loft  fome  Virtue,  yet  one  of 
them  would  with  Difticully  lift  the  Nail  aforefaid,  which  it  lifted 
fomewhat  eafier  juft  after  the  Touch  ;  and  that  which  had  loft  mod: 

Virtue,  would  eafily  lift  a  Nail  of  41  Inches  long,  in  Weight  306 
Grains. 

Having  fuch  Succefs,  I  got  feven  round  Bars  of  Steel  to  be  made, 
from  End  to  End  of  one  Size,  fo  that  they  would  but  juft  go  through 
a  Hole  made  on  Purpofe  in  a  Plate  of  Iron,  and  tried  their  Lengths 
in  a  Standard  as  I  did  the  others,  and  marked  one  End  of  each  of  theni 
with  the  Corner  of  a  File  in  this  Manner,  that  I  might  be  able  to  fee 
the  Mark  when  they  were  bound  together,  left  either  of  them  fhould 
be  placed  with  it’s  End  the  wrong  Way.  Their  Diameters  were 
about  i  of  an  Inch,  and  their  Lengths  about  125  Inches  good  Mea- 
fure.  I  hardened  and  cleanfed  them  as  I  did  the  Wires,  but  one  of 
them  happening  to  break  by  a  Fall  in  touching,  I  got  it  fupplied, 
and,  for  Fear  of  fuch  another  Accident,  reduced  them  to  almoft  a 
blue  Colour.  I  laid  them  one  after  another  in  a  Trench  planed  for 
them,  in  a  long  Piece  of  Wood  about  the  Depth  of  half  their  Dia- 
meter,  putting  their  marked  Ends  all  one  Way :  I  made  a  Hole  in 
the  Trench  a  few  Inches  from  one  End  of  the  Piece  of  Wood,  and 
put  a  Pin  in  it  to  keep  the  Bars  from  Aiding  to  the  Ground,  and  ele¬ 
vated  the  other  End  till  it  was,  as  I  guefted,  in  the  magnetical  Line. 

I  then  touched  them  with  two  of  my  Magnets  as  before,  and  this  I 
found  the  beft  W^ay  of  all.  When  they  were  AniAied,  and  armed 
with  proper  Armour,  the  North  Pole  lifted  above  half  a  Year  after 
ibj  Troy^  and  the  South  Pole  confiderably  more.  In  making  one  of 
thefe,  I  met  with  an  odd  Accident ;  for  after  I  had  begun  to  touch  it 
apprehending  it  was  a  fmall  Matter  bigger  than  the  reft,  I  attemt- 
cd  to  mend  it  on  a  Grincling-ftone,  whole  Axes  were  diredled  about 
14  or  15  Degrees  from  Eaft  towards  North,  and  from  Weft  towards 
South.  I  was  not  careful  to  keep  it’s  Poles  the  proper  Way  in 
grinding,  but  held  the  Bar  fometimes  a-crofs  to  the  Stone,  which 
would  make  it  jar,  at  other  times,  with  the  North  Pole  toward  the 

North 
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North.  Afterwards  I  touched  it  again  witb  the  reft,  but  could  not 
give  it  an  Attradtion  equal  to  that  of  the  others.  .1  happened  tojtry 
with  my  Dial-Needle  whether  the  Change  of  Polarity  was  in  the  ve¬ 
ry  Middle  of  the  Bars,  or  nearer  to  one  End  than  the  other,  and  in 
this  Bar  found  feveral  Polarities  contrary  to  my  Expectation,  but 
how  many  I  am  not  certain,  being  feveral  Years  fince,  and  I  not 
heeding  it  nicely.  As  I  held  it  erect,  the  Bottom  was  a  South  Pole, 
further  up  no  Attraction,  the  Pole  changing  a  little  higher  (I  think 
one  third  Part  of  the  Bar’s  Length)  a  ftrong  North  Pole,  and  about 
t  up  a  ftrong  South  Pole,  and  at  the  Top  a  ftrong  North  Pole,  the 
Middle  between  each  Pole  not  attracting.  Whether  the  jarring  on 
the  Grinding-ftone  while  held  in  a  wrong  Pofture  was,  as. I  fuppofe 
the  Caufe  of  this  irregular  Virtue,  or  whether  I  might  at  firft,  by 
Miftake  touch  it  the  contrary  Way,  I  durft  not  pofitively  aftert  i 
but  all  my  Care  and  Labour  would  not  help  it  by  touching :  For,  as 
the  Virtue  became  ftronger  in ‘the  Ends,  fo  did  alfo  the  Polarities  in 
the  other  Parts  of  the  Bar.  I  was  fomewhat  concerned  at  this  Dif- 
appointment,  doubting  it  muft  have  been  new  feafoned,  which  would 
have  created  the  Trouble  of  cleanfing  and  poliftiing  it  the  fecond 
Time.  I  thought  firft  that  I  would  try  to  cure  it  by  puting  it  over 
frefti  Wood-Coals  in  a  horizontal  Pofture,  with  it’s  intended  South 
Pole  directed  towards  the  magnetical  North,  which  I  did,  and  fo 
kept  it  until  it  was  blue.  Then  I  took  it  out  of  the  Fire,  and  cool¬ 
ed  it  in  almoft  the  fame  Pofture,  for  I  think  the  North  Pole  thereof 
was  elevated.  I  tried  it  without  retouching,  and  found  it  perfedlly 
cured,  the  Polarity  regular  throughout,  and  (which  I  was  furprized 
at)  attracted  full  as  ftrongly  as  either  of  the  reft. 

1  next  endeavoured  to  procure  Magnetifm  in  Steel,  without  the 
Afiiftance  of  any  Magnet  (except  the  Earth’s  central  one.J 

Finding  my  artificial  Magnets,  rightly  ufed,  would  communicate 
more  Virtue  to  other  Steel  than  they  themfelves  had,  and  obferving 
that  ereeft  Bars  had  fome  Virtue  from  the  Earth’s  Magnet,  and  ha¬ 
ving  alfo  experienced  that  Iron,  which  had  only  tranfient  Virtue, 
would,  when  in  an  ereeft  Pofture,  or  in  the  magnetical  Line,  give 
a  fmall  Degree  of  fixed  Polarity,  I  ordered  nine  Steel  Bars  o.  75  of 
an  Inch  fquare.  and  16  Inches  long,  to  be  made.  Some  of  them 
through  the  Smith’s  Fault,  were  a  little  lefs  •,  the  Weight  of  the  hea- 
vieft  was,  after  it  was  finifhed,  3  lb  Jvoirdupois.  1  made  them  mo¬ 
derately  bright  by  grinding,  arid  filed  their  Ends  as  plain  as  I  could, 
and  tranfverfe  to  th^eir  Lengths,  by  help  pf  a  Carpenter’s  Square  <5 
then  marked  one  End  of  them,  and;  when  hardened,  I  fcowered  them 
bright,  and  polifhed  their  Ends  very  well.  I  fitted  a  Piece  of  Ar¬ 
mour  for  each  End  of  one  Bar,  and  marked  the  Piece  which  was 
for  the  marked  End  of  the  Bar,  and  bound  faft  both  Pieces  of  Ar¬ 
mour  to  the  fame  Bar,  one  at  each  End  :  Then  ftanding  with  my 
Face  toward  the  Weft,  and  holding  the  Palm  of  my  Left  Hand  up- 
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ward,  I  placed  therein  one  of  the  Bars  without  Armour  with  it^s 
marked  End  Northward,  and  grafped  it  faft  at  it’s  Middle,  with  my 
Fingers  on  the  Weft  Side,  and  the  Ball  of  my  Thumb  on  the  Eaft 
Side,  where  I  alfo  laid  along  my  whole  Thumb  to  keep  it  fteady  : 
So  the  upper  Part  of  the  Bar  was  open  from  End  to  End.  Thus 
holding  it,  I  elevated  the  South  End  thereof  until  I  guefled  it  was 
in  the  magnetical  Line  j  and  holding  with  my  Right  Hand  the  armed 
Bar,  with  the  Poles  of  the  Armour  downward,  and  the  marked 
End  toward  the  North  deprefled  to  the  magnetical  Line,  I  placed 
the  Pole  of  the  upper  Armour  about  4  or  5  Inches  from  the  Top  of 
the  unarmed  Bar,  and  as  foon  as  ever  it  touched  the  Bar,  I  began 
with  the  greateft  Speed  I  could  make,  to  draw  it  downward  until  I 
was  paft  the  Middle,  and  from  thence  to  the  Bottom  gradually  flower 
When  it  was  at  the  Bottom  I  permitted  it  to  reft  there  about  i 
or  2  Seconds.  After  the  fame  Manner  applying  the  Pole  of  the  lower 
Armour  to  the  uiaarmed  Bar  about  4  or  5  Inches  from  it’s  Bottom, 
I  drew  it  upward,  fpeedily  at  firft,  flower  when  above  the  Middle 
letting  it  reft  a  little  at  the  Top.  Having  upwards  and  down¬ 
wards  alternately  repeated  the  Touch  on  the  fame  Side  of  the  Bar, 
I  touched  the  oppofite  Side  thereof,  which  was  next  my  Hand,  in 
the  fame  Manner  and  afterwards  the  two  other  Sides.  Then  holding 
the  unarmed  Bar  ereeft,  I  ufed  to  fee  if  it  had  gained  any  fixed  Po¬ 
larity  by  holding  my  fmall  Needle  at  the  Top  and  at  the  Bottom  of 
the  Bar  *,  for  if  it  had  gained  any  Virtue  by  the  Touch,  it  would  at¬ 
tract  the  Needle  ftronger,  at  the  fame  Diftance,  when  the  marked 
End  of  the  Bar  was  held  downward,  than  when  it  was  held  upward. 
If  I  found  it  had  gained  any  fenfible  Virtue  I  took  off  the  Armour 
from  the  firft  Bar,  and  bound  it  to  the  fecond  which  I  had  touched, 
and  after  the  fame  Manner  touched  the  firft  Bar  with  the  fecond,  as 
I  had  touched  the  fecond  with  the  firft.  And  when  by  Trial  with 
the  Compafs-Needle  I  found  the  armed  Bar  had  communicated  to 
the  other  more  Virtue  than  was  in  itfelf,  I  took  off  the  Armour  and 
bound  it  to  that  which  was  newly  touched,  and  therewith  retouched 
that  which  I  had  difarmed.  In  a  few  Repetitions  of  changing  the 
Armour  from  Bar  to  Bar,  and  touching  the  weakeft,  I  procured  in 
both  of  them  (without  the  Affiftance  of  either  of  the  other  feven)  a 
fixed  Polarity  to  fuch  a  Degree  as  that  the  Noth  Pole,  or  unmarked 
End  of  either  of  them  held  downward,  would  attradl  the  North 
End  of  the  Needle,  though  much  fainter  than  if  the  North  Pole  of 
the  Bar  had  been  upward,  and  Pofition  did  not  now  change  their  Po¬ 
larities,  but  only  weaken  them :  Therefore  I  now  call  their  Virtue 
perfedlly  permanent.  Four  or  five  Repetitions  more  encreafed  their 
Virtue  to  fuch  a  Degree  as  that  the  South  Pole  of  one  of  them 
would  lift  a  Ten- penny  Nail  prepared,  and  after  2  or  3  Repetitions 
more  a  common  Door  Key  of  an  Iron  Box- Lock,  Weight 
and  above  3ij,  not  by  the  Bow  but  by  it’s  lower  E.nd,  which  was 
}  wrought 
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wrought  fomewhat  globular  and  polifhed.  In  the  Tafl:  Place  I  got  a 
Piece  of  Inch  Deal  above  three  Inches  broad  and  7  or  8  Feet  long, 
in  the  Middle  whereof,  at  about  5  or  6  Inches  from  one  End,  I 
made  a  Hole  through  with  a  large  Gimlet,  into  which  I  drove  an 
Iron  or  Steel  Pin,  whofe  Length  fbefides  what  went  into  the  Wood) 
was  a  little  lefs  than  the  Thicknefs  of  one  of  the  Bars.  Then  I 
placed  the  biggeft  Bar  on  the  faid  Board  with  it*s  marlced  End 
clofe  to  the  Pin,  and  it*s  Length  parallel  to  that  of  the  Board, 
«nd  with  an  Awl  made  four  fmall  Holes  in  the  Board,  one 
of  them  on  each  Side  of  the  Bar  about  an  Inch  from  the  Bottom, 
and  about  the  Thicknefs  of  a  Six-pence,  from  it*s  Sides,  and  the 
other  two  after  the  fame  Manner,  about  an  Inch  from  the  Top.  \  I 
drove  into  them  Pins  of  large  Wire  half  an  Inch  long,  befides  what 
was  in  the  Board.  The  Pins  were  to  keep  the  Bars  from  Aiding  out 
of  their  Places  in  touching.  Then  removing  that,  and  placing 
any  other  Bar  between  the  faid  Pins,  with  it’s  marked  End  clofe  a« 
gainft  the  great  Pin,  I  placed  the  marked  End  of  the  faid  biggeft 
Bar  clofe  againft  the  unmarked  End  of  the  other,  and  made  four  Holes 
on  it’s  Sides,  and  drove  Pins  in  them  as  before,  and  fo  continued  to 
do,  until  the  Board  was  full :  It  held  half  a  Dozen  Bars.  I  took 
Care  to  place  the -marked  End  of  every  Bar  dire<fted  towards  the 
great  Iron  Pin  which  was  to  keep  them  from  Aiding  down  to  the 
Ground,  when  the  other  End  of  the  Board  was  elevated,  to  ftand  in 
the  magnetical  Line.  The  Board  ftanding  with  one  End  on  the 
Ground,  and  the  other  leaning  againft  the  Wall,  at  the  South  End 
of  the  Room,  I  took  the  armed  Bar,  which  had  Virtue,  and  placed 
it’s  North  Pole’s  Armour  about  the  Middle  of  the  higheft  Bar,  whofe 
Middle  I  could  reach  to  (keeping  the  Armour  of  the  South  Pole  a 
little  upon  one  Side  of  the  Bars,  juft  fo  far  as  I  might  be  fure  not  to 
touch  them  with  that  End)  and  then  immediately  drew  it  from  thence 
downward  to  the  Bottom  of  the  loweft  Bar:  After  the  fame  Manner 
placing  the  Armour  of  the  South  Pole  on  the  Middle  of  the  loweft 
Bar  (and  holding  the  armed  North  Pole  on  one  Side,  that  it  might 
not  touchy  I  drew  it  upward  to  the  Top  of  the  higheft  Bar,  whofe 
Top  I  could  reach.  And  if  the  End  of  any  Bar  was  a  little  under 
that  which  it  refted  againft,  I  ufed  to  put  a  Azeable  Chip  under  it, 
that  the  Armour  might  not  hitch  in  drawing  it  over  the  Places  of 
their  Contadls.  I  ufually  touched  the  Bars  on  all  four  of  their 
Sides,  then  took  out  the  loweft,  and  (letting  the  reft  gently  Aide 
down  to  the  Iron  Pin^  placed  it  at  the  Top,  that  thofe  which  were 
firft  at  the  Top  might  in  their  Turns  take  their  Places  in  the  Middle, 
and  be  well  touched.  I  commonly  refted  at  the  End  of  each  Bar  in 
drawing  (as  in  the  Angle  Bar  before-mentioned,)  When  1  found  thofe 
on  the  Board  confiderably  ftronger  than  my  armed  one,  I  took  out 
that  which  I  thought  attradled  beft,  and  bound  the  Armour  to  it, 
putting  the  other  in  it’s  Room.  After  feveral  repeated  Touchings, 
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the  biggeft  of  them  being  ibiij  Avoirdupois^  would  be  fufpended  by 
it’s  North  Pole  to  the  South  Pole  of  one  of  the  beft  of  the  others. 
They  did  not  lift  one  another,  or  attradt  fo  well  when  their  Ends 
were  applied  centrally,  as  when  applied  to  one  another  fas  is  ex- 
Bg-  too.  preflfed  in  the  Figure)  near  to  their  oppolite  Corners.  The  Line  m 
in  the  End  of  each  Bar  repreiencs  the  Manner  I  ufed  to,  mark  their 
intended  South  Poles,  With  one  of  thefe  armed,  I  touched  a  fmall 
fq'uare  Bar  of  Steel  (placed  betwixt  two  of  the  great  ones)  the  Length 
whereof  was  2.156  Inches,  the  Breadth  of  each  Side  0.27  or  fome- 
what  more  than  4  of  an  Inch)  the. Weight  3^  Gr.  iv  (i.  e.  304  Grains) 
it  would  lift, afterwards  an  Iron  54  Inches  long,  weighing  §iv  3j  3j 
or,  2000  Gr.  304  can  be  had  6.578  times  in  2000.  So  it  lifted  aboye^ 
65  times  it’s  own  Weight.  With  this  little  Bar  naked  I  touched  a 
fmall  Dial- Needle  made  of  Steel  (the  Socket  in  the  Middle  was  alfo 
Steel,  and  not  Brafs,  as  ufual)  I  feafoned  it  very  hard,  and  cleanfed 
it  well,,  and  with  much  Care, .  not, to  break  it,  becaufe  fo  hard.  It 
weighs  not  full  "4  Grains,  has  lifted  two  prepared  Six-penny  Nails, 
one  at  each  End,  while  it  was  held  in  an  horizontal.  Poftiire  with  it’s 
South  Pole  towards  the  North.  It  alfo  lifted  a  Key  by  the  Bow,  as  it 
was  held  perpendicularly  with  it’s  South  Pole  downwards,  the  Weight 
whereof  was  3j  3)j  Gr.  xv  good  Weight  {i.  e.  115  Grains  or  better^. 
Wherefore  fince  the  Needle  weighed  lefs  than  4  Gr.  which  is  the 
29th  Part  of  1 1 6,  we  may  reckon  it  lifted  full  29  times  it’s  own 
Weight  by  the  Force  of  one  Pole,  the  Key  having  no  permanent  Vir¬ 
tue  before. 

I  never  faw  this  Communication  of  Magnetifm  outdone  by  the 
Load-ftone  itfelf,  as  it  is  commonly  ufed ;  but  what  a  good- one 
would  do,  ufed  as  I  did  the  Steel,  I  know  not  for  want  thereof,  but 
.doubt,  unlefs  Steel  could  be  made  better  than  it  ufually  is',  a  ftronger 
Degree  of  Attradlion  therein  is  fcarce  to  be  hoped  for  from  the  Ufe 
of  the  beft  of  Load-ftones. 

"  I  ufually  find  the  attradlive  Power  in  fquare  Bars  cut  plain  over 
tranfverfe  to  their  Lengths,  to  be  ftrongeft,  not  in  the  Middle  of 
their  Ends, ^  but  much  .nearer  to,  their  Corners  .or  Sides,?  and  to  be 
greater  at  one  Corner' or  Side ‘than  another  ;  and  this  not  only  in  fuch 
as  are  of  touched  Steel,  but  in  Iron  ones  having  no  Polarity,  but 
from  their  Pofition.  The  fame  I  obferved  in  round  Bars,  if  their 
Ends  are  not  convex. 

In  fome  of  my  large  Steel  Bars  fas  alfo  in  forne  of  the  round  Bars) 

I  found  the  North  Pole -ftrongeft,  '  in  others  the  South.  I  know 
not  the  Caufe  thereof;  jfor  though  I  touched  the  weaker  End 
twice  as  often  as  the  ftronger,  it  would  ftill.  continue  to  be  fo, 
when  the  ftrongeft  had  been  well  touched  before.  I  imagine  it 
muft  be  owing  to  fome  Inequality  of  the  Steel  occafioned  by  the  dif¬ 
ferent  Degree  of  Heat  taken  at  the  Forging  ;  different  Degree  of 
Heat  when  the. Smith  deftfted  hammering;  different  Degree  of  Heat 
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in  making  the  Iron  into  Steel,  or  Quantity  of  what  is  ufed  in  doing 
it;  Finenefs  of  the  Iron  whereof  the  Steel  was  made,  fome  fmall  Dif¬ 
ference  in  Magnitude,  or  Difference  in  feafoning,  it  being  almoft  im- 
poffible  to  make  both  Ends  equally  hard  ;  but  that  both  Ends  of 
mine  might  be  fo,  I  had  a  Fire  made  long  enough  to  heat  their  whole 
Length  at  one  and  the  fame  Time. 

I  left  feveral  of  the  Bars  on  the  Board  whereon  they  were  touched, 
and  in  the  fame  Pofition'  to  one  another,  as  well  as  to  the  Eartli, 
for  fome  Months,  to  fee  whether  they  would  lofe  any  of  their  Vir¬ 
tue  *,  but  if  they  did,  it  was  fo  little,  that  1  could  not  be  fure  there¬ 
of. 

I  alfo  tried  whether  what  I  mentioned  above  concerning  Load- 
ftones  would  hold  in  5  or  6  Bars  regularly  touched  and  placed  to  one 
another  in  the  fame  Manner ;  and  found  that  at  fome  of  the  Joinings 
it  anfwered  pretty  well,  but  not  fo  well  at  others,  ufually  belt  at  the 
two  extream  Joints,  and  worfe  at  the  middle  ones.  When  I  held 
the  Dial-Needle  at  a  good  Diftance  from  the  Bars, ^perhaps  6  or  8 
Inchesj  the  Attradtion  was  more  regular,  and  the  different  Foies  of 
the  two  Bars  at  their  Contadt  was  not  fo  eafily  difcernible  ;  but  when 
I  held  it  within  2  or  3  Inches  Diftance,  both  the  Poles  difeovered 
themfelves  more  or  lefs  at  every  Joint.  Perhaps  the  ^Caufe  may  be 
the  Want  of  a  betcer'Contadl,  the  Ends  of  the  Bars  not  being  true 
Planes  ;  or  it  may  be  partly  owing  to  their  Conjundl  Length  ('though 
I  cannot  fee  how  that  fliould  caufe  it)  or  fome  Irregularity  in  the 
Virtue  of  each  particular  Bar.  .  For  it  has  been  obferved,  that  very 
oblong  Iron,  as  Wire,  is  capable  of  having  a  North  Pole  in  both 
Ends,  and  a  South  one  in  it’s  Middle;  or,  as  my  round  Bar  before- 
mentioned,  feveral  Polarities  in  no  greater  Length  than  about  one  - 
Foot.  My  Bars  were  not  made  of  German^  but  more  ordinary  Steel, 
of  about  4  d.  per  lb. 

‘  IV.  I.  I  take  this  Opportunity  of  informing  you,  that  the  Iron- Of  the  Mng^ 

Crofs,  which  is  fuppofed  to  have  ftood  upon  the  Steeple  of  the  New-  netic 

Church  here  about  two  hundred  Years,  having  been  lately  taken 

down  to  be  repaired,  I  was  informed  by  a  certain  Foreign  Gentle-  fifjingfor  x- 

man,  that  a  piece  of  Iron,  that  has  ftood  for  a  long  time  in  one  Si-  long  time  in 

tuation,  would  thereby  acquire  a  Magnetic  Quality.  Upon  which  I  the  fame  ?o- 

defired  a  Workman  to  procure  me  a  piece  of  that  Crofs,  who 

dingly  brought  me  a  bit  of  it,  of  about  a  Span  long,  and-  a  quarter  Leuwenhoelc 

of  an  Inch  thick,  which  I  applycd  both  to  a  working  Needle,  and  F.  R.  S.  N^. 

the  Needle  of  the  Compafs,  but  without  any  Effed  upon  one  or  the  37*-  74- 

other, 

Some  time  after,  the  fame  Workm.an  brought  me  fome  other 
pieces,  looking  like  rufty  Iron,  which  he  had  broken  off  from  the 
bottom  of  the  Crofs,  where  it  had  been  faftened  by  four  crofs  pieces 
bound  down  with  Iron,  to  an  ered  piece  of  Timber  nine  Inches 
Tquare,  and  covered  with  Lead  in  fuch  a  manner,  that  no  wet  could 
get  to  it.  "1 
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This  feeming  rufty  Iron  would  take  up  feveral  Needles  hanging 
by  one  another,  and  appeared  to  have  a  ftronger  Magnetic  Virtue 
than  two  Loadftones,  which  I  had  then  in  the  Houfe;  and  was  fo 
hard,  that  no  Pile  would  touch  it.  I  gave  one  of  the  greatcft  pieces 
to  a  Knifegrinder,  to  grind  it  for  me,  who  was  a  long  time  about  it, 
and  complained  that  it  was  harder  than  Steel. 

2.  In  the  Year  1722,  I  obferved  that  a  long  heavy  Bar  of  Iron 
being  fet  upright,  and  fome  Filings  of  Iron,,  or  a  Bit  of  Iron  Wire, 
laid  upon  it’s  upper  End,  thofe  Pilings  or  Wire  would  ftick  to  ano¬ 
ther  Piece  of  bright  pointed  Iron,  and  fuller  itfelf  to  be  lifted  up 
from  the  Handing  Bar  even  to  the  Pleight  of  five  Inches. 

In  the  Year  1726,  making  feveral  further  Obfervations  about  the 
magnetical  Force,  which  I  found  in  great  Pieces  of  Iron,  I  made  ufe 
of  a  large  Iron  Vice,  about  90  ife  Weight,  in  which  I  fixed  a  fmall 
Anvil  of  about  i2  Ife.  Upon  the  bright  Surface  of  this  Anvil  I  laid 
the  Steel,  to  which  I  would  give  the  Virtue,  in  a  Pofition  of  North 
and  South,  which  happened  to  be  in  a  Diagonal  of  the  fquare  Sur¬ 
face  of  the  Anvil  *,  then  I  took  a  Piece  of  Iron,  i  Inch  Square,  and 
33  Inches  long,  of  about  8  ]fc  Weight,  having  at  one  End  the  Fi¬ 
gure  here  reprefented  brightly  polilhed  at  and  taper  at  the  other 
End :  Then  I  held  faft  down  the  Piece  of  Steel  upon  the  Anvil  with 
one  Hand,  and  with  the  other  I  held  the  Iron  Bar  aforefaid  perpen¬ 
dicular  with  it’s  Point  a  upon  the  Steel,  and  prefling  hard,  I  rubbed 
the  Steel  with  the  Iron  Bar  towards  me,  from  North*  to  South, 
feveral  Strokes,  always  carrying  the  Bar  far  enough  round  about,  to 
begin  again  at  the  North,  to  prevent  the  drawing  back  of  the  magne¬ 
tical  P^orce:  Having  thus  given  10  or  12  Strokes,  I  turned  the  Steel 
upfide  down,  leaving  it  in  the  fame  Pofition  as  to  North  and  South 
and  after  rubbing  it  and  turning  it,  ’till  I  rubbed  it  about  400  times, 
it  received  by  degrees  more  and  more  Strength,  and  at  laH  had  as 
much  as  if  it  had  been  touched  by  a  Hrong  Load- Hone.  The  Place 
where  I  began  to  rub  was  always  that  which  pointed  to  the  North, 
when  the  Needle  was  hung,  the  End  where  I  had  ended  the  Stroke 
turning  to  the  South.  Sometimes  it  has  happened,  that  in  a  fevv 
Strokes  I  gave  the  Steel  it’s  Virtue;  nay  even  in  the  very  firft 
Stroke  one  may  give  a  great  deal  to  a  fmall  Needle.  This  Way  I 
have  given  the  magnetical  Virtue  to  Needles  of  Sea-Compaffes 
made  of  one  Piece  of  Steel,  as  the  Figure  loi,  fo  ftrongly,  that 
one  of  the  Poles  would  take  up  i,  and  the  other  a  whole  Ounce  of 
Iron,  although  thefe  Needles  were  anointed  with  Linfeed  Oil,  which 
made  a  hard  Coat,  to  keep  them  from  rufting,  yet  they  kept  the 
Virtue ;  but  in  Strengthning  thefe  Sort  of  Needles,  I  rubbed  by 
turns  firft  to  the  right  and  then  to  the  left  Side. 

The  fame  Way  I  brought  the  Virtue  into  the  Point  of  a  Knife, 
fo  that  It  would  fuftain  i  i  Ounce. 

I  brought 
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I  brought  the  fald  Virtue  into  four  fmall  Pieces  of  Steel,  each  i 
Inch  long  and  h  Inch  broad,  as  thin  as  the  Spring  of  a  Watch. 
Thefe  four  Pieces  I  joined  together,  as  into  an  artificial  Loadflonc 
weighing  them  i8  Grains  and  then  it  did  draw  up  and  fuftain 

an  Iron  Nail,  which  weighed  144  Grains  ^ro'^  :  This  artificial  Load- 
ftone  has  now  thefe  fix  Years  been  tumbled  about,  and  been  lying 
among  Iron  and  Steel,  and  in  any  Pofition,  and  yet  it  has  rather  got 
more  than  loft  any  of  it’s  Virtue. 

The  magnetical  Virtue  being  thus  brought  into  Iron  or  Steel,  I 
have  farther  obferved,  that  that  End  where  the  Stroke  was  begun, 
would  draw  to  the  North,  and  where  the  Stroke  ended  to  the  South 
in  whatever  Situation  the  Steel  had  been  laid  upon  the  Anvil  to  give 
it  the  Virtue.  I  took  a  Piece  of  Steel  and  rubbed  it  from  one  End 
to  the  Middle,  and  then  from  the  other  End  to  the  Middle,  and 
found  it  had  two  North  Poles’,  one  at  each  End,  and  the  Middle  a 
South  Pole. 

Further  beginning  to  rub  from  the  Middle  towards  each  End  of 
another  Piece  of  Steel,  I  found  it  to  have  at  each  End  a  South  Pole,, 
and  in  the  Middle  a  North  Pole. 

I  have  put  a  pretty  heavy  Compafs-Needle  after  I  had  given  it  it’s 
Virtue,  into  the  Fire,  and  made  red  hot  three  times  one  after  ano¬ 
ther  letting  it  grow  cold  every  time  :  It  loft  fome  Virtue  every  Hear,, 
but  at  the  third  it  had  "a  great  deal  ftill  left,  and  making  it  for  the 
fourth  time  white  hot,  it  loft  it  all. 

When  I  covered  the  Anvil  with  a  Piece  of  Woollen  Gloth,  and  the 
End  of  the  Iron  Bar  with  a  Piece  of  Shamoy  Leather,  it  gave  no. 
Virtue  to  the  Steel ;  then  covering  only  the  Bar,  and  leaving  the- 
Anvil  uncovered,  it  gave  not  any  Virtue  that  way  neither :  But  co-. 
vering  the  Anvil,  and  leaving  the  Bar  uncovered,  it  gave  the  fulP 
Virtue. 

I  have  tried  whether  my  Vice  had  any  fixed  Pole  by  ftanding^ 
long  in  one  Pofition,  but  I  found  it  had  not. 

I  have  tried  to  do  this  with  an  Anvil  of  about  lb  Weight,  being' 
fixed  in  Wood  *,  but  could  not  come  up  to  the  other  Proofs. 

I  believe  if  one  took  an  Iron  Bar  of  three  Inches  fquare,  and  10. 
or  more  Feet  long,  or  feveral  of  them  upon  each  other,  and  a  fui- 
table  Piece  or  Bar  of  Iron  to  rub  withal,  and  giving  the  under  Part' 
of  the  ftanding  Bar  the  Figure  aforefaid,  reprefented  by  B,  it  might- 
be  brought  to  a  vaft  Strength.  iV.  B.  The  Steel  for  the  Needles  is- 
always  of  a  Spring-Temper. 

I  have  made  two  Pieces  of  Iron,  at  one  End  i  of  an  Inch,  and  fo 
Taper  to  i  of  an  Inch  fquare  each  [the  Length  was  not  mentioned^  and 
fixed  thefe  two  Pieces*  of  Iron  to  a  Piece  of  Wood  in  the  Shape  of 
an  armed  Loadftone,  at  about  8  Inches  one  from  the  ocher,  applyr 
ing  to  the  under  Parc  of  thefe  Irons,  ot  Legs,  a  Piece  of  Iron  witE 
a  Hook  to  it,  as  to  an  armed  Loadftone.  I  hung  this  armed  Piece ' 
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of  Wood  with  each  Leg  over  an  Iron  Bar  (at  a  Diftance  that  fome- 
thing  might  hang  between  them)  then  placed  the  Piece  of  Iron  with 
the  Hook  to  it  to  the  two  Feet,  and  I  found  it  to  draw  very  ftrohg- 
]y  ;  but  my  Trial  was  but  with  fmall  Tools.  I  fuppofe  if  one  did 
this  in  a  larger  Proportion,  I  doubt  not  but  it  would  have  a  great 
Etfedt. 

Having  ground  foine  Loadftones  with  Emmery,  I  have  faved  the 
Grinders,  and  mixing  them  with  Water,  fo  that  they  might  eafily 
be  moved,  I  put  them  into  a  Bottle  to  fink,  placing  on  each  Side  a 
Loadftone,  one  with  it’s  North,  and  the  other  with  it’s  South  Pole 
towards  the  Bottle,  and  found,  after  the  Matter  was  fettled  and  dried 
it  formed  itfelf  into  a  Sort  of  Loadllone,  which  had  a  moderate 
Strength,  and  two  regular  Poles. 

Explanation  of  the  Figures» 
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Fig,  10 1.  The  End  of  the  Iron  Bar,  with  which  the  Virtue  is  rubbed 
into  the  Steel  or  Iron. 

Fig.  102.  The  Needle  of  a  Sea  Compafs. 

Fig.  103.  The  Figure  of  the  Point,  on  one  Side. 

Fig.  104.  The  Figure  on  the  Point,  of  the  ocher  Side. 

Fig.  105.  A,  The  Needle  of  a  Compafs.  BB,  The  End  or  Edge  of 
the  Bar,  with  which  the  Needle  is  rubbed  beginning  at  C  C,  and 
proceeding  to  D  D. 

V.  About  the  Time  I  was  obferving  the  Variation  of  the  Ho¬ 
rizontal  Needle,  I  made  likewife  fome  Experiments  with  the  Dipping 
Needle,  to  try,  if  the  Dip  and  Vibrations  were  conflant  and  regular. 
1  he  Needle  1  made  for  this  Purpofe  was  12  Inches  and  one  Tenth 
long,  half  an  Inch  broad  in  the  Middle,  but  not  above  one  Tenth 
near  the  Ends;  the  Ends  themlelves  being  filed  to  fine  Edges;  and 

in  Thicknefs  it  was  about  one  Third  of  a  Tenth.  The  Ends  of  the 

Axis,  upon  which  the  Needle  turned,  were  very  fmooth,  and  not 
bigger  than  was  necelTary  for  the  Support  of  the  Needle,  which 
weighed  nine  Pennyweights  twenty  one  Grains,  pr  about  half  an 
Ounce  Frofj.  The  Ends  of  the  Axis  were  placed  upon  the  Edges 
of  two  thin  Plates  of  Steel,  that  were  hard  and  well  polifhed,  and 
parallel  to  the  Horizon,  that  the  Needle,  when  vibrating,  might  roll, 
and  not  Aide  upon  the  Edges  of  the  Plates,  to  avoid  the  Fridlion 
they  would  have  been  fubjed:  to,  by  moving  in  Holes.  A  Brafs  Se¬ 
micircle  was  provided,  and  from  the  lowed  Point  graduated  each 
Way  and  a  few  of  the  Degrees,  about  that  Part  of  it  which  anfwered 
to  the  Dip,  were  divided  into  fix  equal  Parts.  By  the  Help  of 
Screw^s,  the  Semicircle  could  be  brought  to  a  due  Situation  ;  and  by 
Levels,  placed  at  right  Angles  to  each  other,  any  Change 
ot  Situation  was  eafily  perceived,  and  by  the  Screws  it  could  be  rea¬ 
dily  reftored  to  it’s  former  Pofition  ;  all  was  inclofed  with  Glafs  to 

fecure 
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fecure  the  Needle  from  being  diflurbed  by  the  the  Motion  of  the 
Air.  I  muft  here  take  Notice  of  the  great  Difficulty  there  is  of  poi- 
fing  the  Needle  fo  exadly,  before  it  is  touched  with  the  Loadllonc 
as  °to  take  any  Pofuion  indiflferently  :  for,  when  it  is  pretty  near 
the  Truth,  it  is  extremely  troublefome  to  place  it  at  reft  in  the  Po¬ 
rtion  defired,  in  order  to  try  which  Way  it  is  inclined  to  move.  It 
cannot  be  done  in  the  open  Air ;  for  the  lead  Motion  of  it  will  di- 
fturb  the  Needle,  and  when  it  is  ffiut  up,  it  is  no  eafy  Matter  to 
fettle  it  in  the  Place  intended.  And  that  there  will  be  a  fenfible  Dif¬ 
ference  of  the  Dip,  upon  Ihifting  the  Sides  of  the  Needle,  whatever 
Pains  be  taken  to  prevent  it,  I  am  fully  fatisfied  from  the  follow- 
ing  Experiments. 

I  touched  both  Sides  of  that  End  of  the  Needle,  which  I  defign-  March  zo, 
ed  to  point  South,  upon  the  North  Pole  of  a  fmall  ‘Terrella  *,  after  1722. 
which  I  caufed  it  to  vibrate  in  an  Arch  of  ten  Degrees,  and  counted 
the  Time  by  a  Pendulum  Clock,  fhewing  Seconds,  till  the  Needle 
had  performed  50  Vibrations. 

i  II 

It  performed  the  firft  25  Vibrations  in  —  -  2  58 

The  next  25  Vibrations  in  -  -  “  * -  2  27 


The  50  in  - -  -  — ; - -  “T*  — — —  5  25 

Which  gives  for  each  Vibration  at  a  Medium  -- —  — -  0,5 

The  Needle  dipped  -  -  73®  15' 


Then  I  fhifted  the  Needle  fo  that  the  Side,  which  before  refpedled  Experimentll 
the  Eaft,  was  now  turned  Weft,  and  caufing  it  to  vibrate  in  the  fame 
Arch,  as  before,  it  performed 

/  n 

The  firft  25  Vibrations  in  -  -  2  49 

The  next  25  in  . .  .  — - -  "  ^  39 


The  50  Vibrations  in 
That  is,  each  Vibration 
The  Dip  -  '  — 


in 


7r  5Q 


t 


5  28 

—  6, 56 


I  now  touched  the  fame  End  of  the  Needle,  a  fecond  Time,  on  Experim,  Ili» 
both  Sides,  upon  the  fame  Stone,  and  fuffering  it  to  vibrate  as  be¬ 
fore. 


It  performed  25  Vibrations  in 
That  is,  one  Vibration  in  — 
The  Dip - — 


73^  '20' 


1 

2 


II 


49 

6,  76 


The  Needle  was  now  fhifted,  and  flood  as  in  the  fecond  Experi-  Experim.  IV. 


ment. 
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Experim.  V. 


E Xpert m,  VI. 


Experim,  VII. 


ExperimV  IIL 


It  performed  25  Vibrations  in 
That  is,  one  Vibration  in  — 
Dip  -  -  - 


/ 

2 


7  3  '  45 


/  - 


II 

41 

6,  44 


The  fame  End  of  the  Needle  being  now  touched  twice  on  each 
Side,  with  the  Loadftone  prefented  by  the  Lord  Paijle'j  to  the  Royal 
Society,  in  the  Armour, 


It  performed  the  firft  25  Vibrations  in 
The  next  25  in  - -  - 

The  50  Vibrations  in  - -  - 

That  is,  each  Vibration  in  -  ^ 

The  Dip  -  — -  ■  - 


/ 


I 

1 


—  73°  55' 


// 

58 

46 


44 
4,  48 


The  Needle  being  turned,  and  Handing  as  in  the  fecond  and 
fourth  Experiments,  it  performed 

The  firft  25  Vibrations  in 
The  next  25  in  -  - 

The  50  Vibrations  in  -  -  ^ 

That  is,  each  Vibration  in  -  -  -  — — .  4, 

The  Dip  -  -  —  ■  •  •  - -  74®  10^ 

I  now  touched  the  Needle  at  both  Ends  with  the  fame  Stone,  with 
which  it  was  touched  in  the  fifth  Experiment,  after  which  it  perform¬ 
ed 


/ 

2 


// 

00 

57 


The  firft  25  Vibrations  in 
The  next  25  in  - - 


/  //> 

I  35~ 
I  34 


The  50  in  -  —  -  -  — 

That  is,  each  Vibration  in  - - - 

The  Dip  - -  - -  -  -  ^4^ 

The  Dip  repeated  with  the  Needle  taken  off 
and  replaced 


—  3 
20' 

2Q-[- 


9 

3.  78' 


Upon  fhifting  the  Needle,  it  performed 

The  firft  25  Vibrations  in  - -  — . ^  -  i  33 

The  next  25  in  »  —  -  ■ — t  t i  34 


The  50  in  -  -  -  -  -  i,  ■  1  3  7 

The  Dip  - -  ^ . .  74®  25^  • 

The  Dip  repeated  ^  74  03  NB. 


Obfervdtions  on  the  Dipping-Needle. 

N  B.  ^he  Needle  had  the  fame  Side  to  the  Eaft  in  the  thirds  fifths 
and  feventh  Experiments ;  and  had  that  Side  turned  tVeftward  in  the  fe- 
cond^  fourth^  fixth^  and  eighth  *,  and  I  began  to  count  the  Vibrations^ 
when  I  ob ferve d  it  to  vibrate  juft  lo  Degrees^  as  near  as  I'  could  guefs. 
All  thefe  Experiments  were  7nade  withjujficient  Care  in  ever^j  Particular 
excepting  the  ^antity  of  the  Dip^  which  requires  the  Diviftons  of  the 
Semicircle  to  be  very  equals  and  the  <^oth  Degree  to  be  perpendicular  un¬ 
der  the  Axis  of  the  Needle  5  this  laft  I  found  was  a  little  faulty^  the  Dip 
being  in  Reality  greater  than  the  Semicircle  fh owed  it.  After  I  had  redfi- 
f  ed  this  Error ^  and  new  touched  the  Needle^  upon  that  'Part  of  the 
Armour  to  which  Iron  is  applied^  when  it  is  to  be  lifted  by  the  StonCy 
it  performed  the  fame  Number  of  Vibrations  in  left  Eime  than  in  any  of 
the  former  trials.  I  now  .determined  to  ohfervcy  for  fome  Space  of 
Time^  both  the  Dip  and  VibrationSy  without  frefn  touching  the  Needle, 
^he  Obfervations  folloWy  by  which  it  appears  there  is  u  very  confiderable 
Differ encCy  both  in  the  Quantity  of  the  Dipy  and  in  the  ^icknefs  of  the 
Vibrations. 

N  B.  In  all  thefe  ExperimentSy  the  Needle  was  placed,  fo  as  to  vibrate 
ixalily  in  the  Plane  of  the  Magnetic  Meridian  *,  and  fufficiently  diftant 
from  all  Iron  that  could  affell  it,  as  far  as  I  could  perceive,  till  I  had 
Occafion  to  put  up  a  very  large  Iron  Rod  in  the  Rome  above  it,  which 
immediately  altered  the  Dip  of  the  Needle,  and  thereby  put  an  End  to 
thefe  Uriah. 


1723. 

Mar.  29. 

Dip 

0  ^ 

75=00  at 
74=53 

Time  of  the! 

Day. 
h  ' 

10=00. 

4=15 

30. 

74=55-h 

1=00 

74=50  — 

4^=00 
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■74=50— 

10=00 

74=50— 
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7=3o.P.M. 

3* 

74=20-^- 

9=30 

74=20^- 

12=30 
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4=15 

Apr  4. 
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7- 
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|Dip 

Time  of  the 

0  ' 

Day. 

h  / 

74=55“ 

10=00 

74=50-- 

11=15 

74=40 

11 

N 

74=35 
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74=40 

9=15 

74=40 
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74=40- 
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74=35“!“ 

10=20 

74=35-}- 

12=30 

74=35 

4=00 
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6=30 

1 

0 

11 

to 

11 

74=40- 


3=30 


N  n  2 


April 


H  Ob  fer  nations  of 


April  9. 

11  1 

0  0 

1  1 

Time  of  the 
Day. 

h  / 

lO'^OO 

4=15 

10 

74=40— 

10=00 

74— 30-f- 

8=00 

II. 

74=35+ 

10=00. A. M. 

13- 

1 

11 

14. 

74=40— 

10=45 

74=40— 

11=15 

74=35 

5=10 

74=35 

8—17 

15- 

74=35 

9=10. A. M. 

36. 

74=35 

1 1=100 

74=30-|- 

8=45 

17- 

il 

12=25 

18. 

74=4.0+ 

9=15 

74=45 

5=00 

19. 

74=45 

9=00.  A. M. 

20. 

74=45 

21. 

74=50 

10=30 

Experiments  of  the  ’Vibrations  of  the 
Arch  of  10  Degrees y  with  the  Eimes 


1.72  h  ; 

April  I.  about  7=^15  Afternoon,. 

/i  /  / 

Firft  50  in  3=  2 
Laft  50  in  2:=::45 

The  loo.in  5—47.  Dip  74^:=25^^ — 

^/)n7  2.  in  the  Evening 
Firft  50  in  3=^  3 
I. aft  50  in  2—43 

The  100  in  5=46.  Dip  74=20-}^ 


Dipping-Needle. 


April  23. 

Dip 

0  1 

74=50 

Time  of  the 
Day 

h  , 

12=00 

26. 

74=50+ 

2=30 

27. 

74=55 

2.8, 

75=00 

74=00. 

74=58 

1=00.  P.M. 
3=^5 

30. 

74=40 

3=15 

May  I. 

74=45 

1=30 

2. 

74=45 

74=45+ 

74=40+ 

12=00 

1=00 

3=50 

> 

The  Weight  of  the  dipping 
Needle  9pt.  2igr.  Eroy, 

N.  B.  Ebe  Mark  ftgnifies 
fomething  more  than  is  here 
fet  downy  and  —  fgnif  es 
fomething  lefsy  but  the  Dif¬ 
ference  could  fcarce  amount 
to  more  than  two  Minutes, 

Dipping-Needle,.-  beginning  with  an^ 
in  which  1 00  Vibrations  were  performed: 


April  2^  about  4  in  the  Afternoon. 
Firft  50  in  2:^52  . 

Laft  50.  in  2=39 

The  100  in  5=^3 1.  Dip  74=50 

Repeated  about  an  Hour  after. 

Firft  50  in  2=^53 
Laft  5  a  in  2=35 

The  ioo.in,5=28.  Dip  74=50-17' 

April 


2 
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17^3  /  -- 

-Jpril  4.  about  1 1=15  in  the  Morn. 

F irft  50  in  2=54 
Laft  50  in  2=30 

The  100  in  5=24.  Dip  74'=5o-|- 


jipril  28.  about  5=15  Afternoon, 
Firft  50  in  2^=48 
Laft  50  in  2=16 

The  1 00  in  5=  4.  Dip  74^5^ 

Repeated 
Firft  50  in  2=47 
Laft  50  in  2—16 

The  100  in  5=  3.  Dip  74=58 


Afj)!  20. 

Firft  50  in  3=1 1 
Laft  50  in  3=  i 

The  ICO  in 6^ 1 2 


Repeated  again  about  an  Hour  after. 


/  // 


Firft  50  in  2=38 
Laft  50  in  2=20 

The  100  in  4=5 8.  Dip  74=3 o-j- 


May  21.  about  Noon. 

Firft  50  in  2=41 
Laft  50  in  2=28 

The  100  in-5=  9.  Dip  74=30 


May  23.  about  i2h=45' 

Firft  50  in  2=40 
Laft  50  in  2=27 

The  100  in  5=  7.  Dip  74=40 

May  25.  about  3=30 
Firft  50  in  2=41 
Laft  50  in  2=30 

The  1 00  in  5=11,  Dip  74^40-f- 


May  27.  about  6=30  Afternoon. 

Firft  50'in  2=41 
Laft  50  in  2=28 

The  1 00  in  5=  9.  Dip  74=50« 


Repeated  the  Needle  being  new 

touched. 

Firft  50,  in  2=38 
Laft  50  in  2=23 

The  100  in  5=  i.  Dip  74=35 

YL  I.  Wednefday^  June  the  firft  1720,  being  at  Anchor  near 

vel,  in  the  Latitude  of  5 S'' 5« '  North,  the  Magnetical  AmphtudeJ^»^^^^/ 

at*  Sun-fet  was  ,  ,  ,/^^Baltick, 

Weft  — _ _ 64°  30  North:  by  Mr  Wil- 

And  the  true  was  Weft - ■■49  37  Sander-t 

Variation  North ^ — - 14  53  Weft.  ^  r  00  i  '' 

Saturday  July  23,  at  the  Ifle  Gottfand  in  the  Latitude  of  58  21'  120 

North,  at  SuaTet,.  the  Magnetical  Amplitude  ,  ,  ,  , 

^,3  Weft  - - ^  - -  4^0  50,  North,  and  the 

true  Amplitude,  Weft  -  - - 35'  oo  North,  which. 


fort,  No. 
366.  pago. 


14'  50  Weft. 


eives  the  Variation  North  - -  • — -  -  -  -  -  u  t-»  j 

The  Difference  of  Longitudes  of  the  two  aforefaid  Places  by  Dead 
JR.eck  is  1^  50^* 

October  24  at  Bornholme,  in  the  Latitude  of  56®  00 ^  at  Sua-rifings-. 
the  Magnetical  Amplitude  was 

Taft 
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7he  Variation 
of  the  Magne¬ 
ti  cal  Corn- 
pafsy  obferved 
by  Capt.  Ro¬ 
gers,  Com¬ 
mander  of  the 
Ship  Duke, 
in  his  Pajfage 
from  Cape 
St  Lucar  in 
Calefornia  to 
the  Ife  of 
G  aam  or  Gu¬ 
ana,  one  of 
the  Ladrones, 
with  fome  Re¬ 
marks  thereon. 
Communicated 
by  Dr  Halley, 

N°.  368.  p. 
*73- 


The  Variation  of  the  Magnetical  Compafs. 

Eaft  43^  15^  South,  and  the  true  was 
Eaft  28  31  which  gives  the  Variation 

North  14  44  Weft. 

2.  Having  lately  had  the  Opportunity  of  perufing  Capt. 
PFoods  Rogers's  original  Journal,  who  in  lyro,  in  eight  Weeks  time 
traverfed  the  great  South. Sea.,  or  Pacific  Ocean,  I  was  highly  pleafed 
to  find  the  Care  he  had  taken  to  fet  down  the  Variations  of  the  Mag- 
netical  Compafs  in  his  Paftage  from  the  South  Cape  of  Calefornia  to  the 
Ifland  of  Guana,  being  about  feven  Hours  or  105  Degrees  of  Longi¬ 
tude.  This  might  have  been  long  fince  expe6led  from  Capt.  J)a?n- 
pier,  who  had  three  times  made  the  'Tour  of  the  IVorld,  and  thrice 
gone  this  very  Lme  Track. 

It  were  to  be  wifhed  that  the  French,  who  have  had  frequent  Oppor¬ 
tunities  to  do  it,  would  beftow  upon  us  an  Account  of  the  Variations 
they  have  lately  found  in  their  Voyages  from  Peru  and  Chili  to  China*, 
and  that  the  Spaniards  would  tell  us  how  the  Needle  varies  at  this 
time  in  the  North  Part  of  that  great  Sea,  through  which  they  return 
from  the  Manilla* s  to  New  Spain,  With  thefe  helps,  having  three 
Points  in  each  Curve,  we  might  be  enabled  with  a  tolerable  certain¬ 
ty  to  complete  the  Syftem  of  the  Magnetic  Variations,  which  I  was 
forced  to  leave  unfiniftied,  as  to  this  part  of  the  Ocean,  in  my  Gene¬ 
ral  Chart  thereof,  for  want  of  the  Obfervations  requifite. 

In  the  mean  time,  pleafe  to  take  the  following  Account  extradled 
from  Capt.  Rogerses  Journal  3  wherein  the  firft  Column  gives  the  cor- 
reCt  Latitude  of  the  Place ;  the  fecond,  the  Longitude  Weft  from 
London,  as  eftimated  by  Reckoning ;  and  the  third  the  Variation, 
which  in  this  whole  Track  is  Eafterlf 


Variations  ohferved  in  the  Great  South- Sea,  from  the  South  Cape  of  QdXe- 
fornia  to  the  Ifland  of  Guana  or  Guam,  one  of  the  Ladrones. 


January 

Ut.  N. 

correct. 

Long. 

Wett. 

V  ariation 

17— 

■^  /  xo* 

every 

Day. 

from  London. 

Eaflerly. 

12 

22 

16 

II4 

09 

03 

00 

21 

18 

II4 

42 

02 

50 

20 

24 

115 

^5 

02 

50 

15 

19 

25 

115 

45 

02 

50 

18 

5^ 

1 16 

24\ 

02 

45 

18 

00 

1 17 

06 
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45 

17 

1 1 

n7 

30 

02 

15 

16/ 

32 

118 

05 

02 

00 

20 

15 

44 

118 

54 

01 

50 

15 

00 

120 

15 

or 

30 

2 
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Variations  ohferved  in  the  S  O  U  T  H-S  E  A. 


I 70Q-IO. 

Lat. 

N. 

Long. 

Welt 

Variation 

Tanuary 

correft. 

daily 

from 

London. 

Eafterly. 

22 

14 

49 

122 

05 

01 

10 

14 

3^ 

I  24 

25 

00 

50 

14 

24 

126 

45 

00 

40 

25 

14 

14 

129 

05 

00 

45 

13 

50 

I3I 

23 

00 

50 

13 

29 

132 

58 

01 

00 

13 

29 

134 

41 

01 

10 

'  13 

22 

136 

48 

01 

15 

30 

^3 

27 

139 

.  21 

01 

25 

‘3 

32 

142 

07 

01 

30 

Feb.  I 

13 

32 

144 

37 

01 

40  \ 

13 

36 

147 

32 

01 

50 

^3 

26 

150 

18 

02 

00 

5 

13 

26 

153 

02 

02 

10 

13 

26 

155 

^9 

02 

25 

13 

26 

157 

43 

02 

30 

13 

25 

160 

31 

02 

50 

13 

41 

163 

00  ' 

03 

00 

- 

13 

41 

165 

18 

03 

20 

10 

13 

44 

167 

26 

03 

30 

13 

3^ 

169 

5^ 

03 

45 

• 

13 

33 

172 

27 

04 

00 

^3 

36 

175 

00 

04 

30 

13 

32 

177 

21 

05 

20 

15 

13 

40 

179 

28 

06 

30 

13 

47 

i8i 

24 

07 

00 

13 

54 

>83 

22 

07- 

30 

13 

52 

185 

37 

09 

00 

t 

13 

40 

187 

42 

10 

15 

20 

13 

28  - 

189 

49 

II 

00 

13 

21 

191 

30 

1 1 

30  > 

13 

12 

19s 

25 

12 

00 

t 

^3 

07 

194 

37 

I  I 

50  ^ 

13 

10 

195 

51 

I  I 

00  / 

2.5 

13 

03 

197 

51 

10 

GO 

13 

00 

199 

03 

50 

» 

12 

57 

200. 

16 

09. 

30 

12 

54 

202 

20 

09. 

00 

March  i 

12 

58 

204 

12 

08 

4a 

13, 

04 

206 

q6 

08 
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Variations-: 


2  8  $  V trial  ions  of  the  Magnet  ical  Compafs. 

Variations  ohferved  in  the  SOUTH-SEA. 


Lat. 

N. 

Long. 

Well 

Variation 

1709-10. 

corredl 

.  daily 

from  London. 

Eallerly. 

March  3 

13 

05 

207 

33 

08 

00 

13 

05 

209 

04 

07 

50 

5 

13 

02 

21  I 

54 

07 

30 

13 

07 

212 

42 

07 

10 

13 

07 

214 

07 

07 

00 

13 

03 

215 

28 

06 

50 

13 

08 

217 

1 1 

06 

30 

10 

13 

16 

218 

27 

05 

40 

Ifland  of  Guana  in 

Sight. 

- 

By  this  it  appears,  that  at  about  250  or  300  Leagues  Weft  from 
the  South-head  of  Calefornia^  the  Eaji  Variation  diminifhes  to  about  i 
of  a  Degree  *,  That  for  1300  Leagues  from  thence,  the  fame  Eafterly 
Variation  gradually  increafes  to  about  12  Degrees,  where  it  becomes 
greateft.  And  that  at  the  Ifle  of  Guam^  five  hundred  Leagues  ftill 
more  iVeJlerl'j^  it  is  again  decreafed  to  5  Degrees  40  Minutes. 

As  far  as  this  fingle  Inftance  can  diredl  us,  I  am  inclinable  to  think 
that  in  all  that  fpace  of  Sea  which  lies  to  the  Northwards  of  our  Track, 
between  Japon  and  Calefornia,  there  reigns  an  Eafterly  Variation^ 
which  is  ftill  greater  and  greater  as  the  North  Latitude  increafes. 
But  that  to  the  Southward  of  our  Track,  and  efpecially  to  the  South¬ 
ward  of  the  Equinoflial,  a  Wefterly  Variation  arifes,  of  no  great  ex¬ 
tent  or  quantity,  but  which  is  greateft  about  1000  Leagues  Weft 
from  the  Coafts  of  Eeru  and  Chili^  about  the  fame  Meridians  where 
Capt.  Rogers  found  the  Eaft  Variation  final  left.  This  is  agreeable  to 
the  "theory  of  the  Variation  I  laid  down  in  N°,  148.  of  thefe  Tranfac- 
tions^  about  40  Years  fince  ;  and  I  then  exprefly  mentioned,  in  my 
feventh  Remark  on  the  Obfervations  there  cited,  that  there  was  un¬ 
doubtedly  fuch  a  Tra6l  of  Weft  Variation  in  the  Southern  Parts  of  the 
South-Sea^  it  being  the  neceflTary  Confequence  of  the  Site  of  the  four 
Magnetical  Poles  there  fuppofed,  though  at  that  time  I  wanted  Expe¬ 
riments  to  prove  it. 


3  Obfer- 


Obfirvatkns  of  the  Variafhn^  See, 


3.  Obfervations  of  the  Variation  on  board  the  Royai. 
Pacquec,  in  1721.  By  Capt.  Cornwall. 

N.  B.  The  Meridional  Dijlance  is  reckoned  from  St  Jago. 
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Variation  of  the  Horizontal  Needle  at  London. 

Variation  of  4  The  Figure  of  the  three  Needles,  with  which  the  ExpcrU 
men ts  were  made,  was  prifmatic  ;  their  Lengths  were  nearly  12,2 
Inches  •,  their  Ends,  which  pointed  to  the  Divifians,  being  filed  to  an 
Edge,  which  made  a  fine  Line  perpendicular  to  the  Horizon.  The 
Caps  of  two  were  of  Cryftal,  the  other  of  Glafs  •,  they  were  well  po- 
hilled  on  the  Infide,  in  that  Part  which  touched  the  Pin  they  .moved 
upon.  The  Box  was  Brafs,  and  of  a  Breadth  fufiicient  to  admit  of 
20*^  on  each  Side  the  middle  Line,  and  covered  with  a  piece  of 
ground  Glafs.  The  circular  Arches  at  the  Ends  were  raifed  fo  much 
above  the  Bottom  of  the  Box,  as  to  have  their  upper  Surfaces,  upon 
which  the  Divifions  were  cut,  lie  in  the  fame  Plane  with  the  Needle,, 
and  at  fuch  a  Diftance  from  each  other,  that  the  Needle  might  play 
freely  between  them.  A  few  of  the  Degrees  at  the  North  End  were 
divided  into  fix  equal  Parts,  each  Divifion  being  lo^  It  was  eafy, 
by  the  help  of  a  Convex  Glafs,  to  determine  the  pointing  of  the 
Needle  to  lefs  than  a  Quarter  of  thefe  Divifions,  or  to  about  2^  of  a 
Degree.  The  Pin,  upon  which  the  Needle  moved,  was  of  Steel 
hardened,  and  ground  to  a  fine  Point ;  and  by  a  Spring  placed  in  the 
Box,  the  Needle  might  be  raifed  from  off  the  Point,  and  let  dowii 
again  at  Pleafure,  without  removing  the  Glafs,  or  difturbing  the  Box. 
By  this  means  both  the  fharpnefs  of  the  Point,  and  polifh  of  the  Cap 
were  better  preferved  from  injury,  when  there  was  occafion  to  move 
the  Box.  A  fmall  piece  of  Brafs  was  made  to  Aide  upon  that  End 
of  the  Needle  which  pointed  to  the  South,  for  readily  bringing  it  ta 
an  horizontal  Pofition;  for  according  to  the  different  flrength  of  the 
Touch,  the  North  End  of  the  Needle  will  dip  more  or  lefs*  The 
bottom  Plate  of  Brafs  was  a  little  broader  and  longer  than  the  Box 
and  it’s  Edges  made  Lines  exadlly  parallel  to  the  middle  Line  of  the 
Divifions;  and  for  the  greater  fecurity  of  placing  the  Box  rrr  a  right 
Situation,  there  was  a  Brafs  Ruler  of  thirty  Inches  long,  having  it’s 
Edges  even  and  parallel,  except  part  of  that  Edge  which  was  applied 
to  the  Side  of  the  Box  which  was  a  little  filed  away  on  the  middle,, 
that  the  Side  of  the  Box  near  it’s  Ends  only  might  touch  the  Ruler. 
By  this  Contrivance  the  two  Points  of  Contadl  were  as  far  afunder  as 
the  1  ength  of  the  Box  would  admit  of,  •  and  the  other  Edge  of  the 
Ruler  making  a  longer  Line  than  the  Side  of  the  Box,  afforded  a 
better  Diredlion  for  giving  it  the  fame  Situation. 

For  determining  the  Quantity  of  the  Variation,  I  got  a  Meridian. 
Line  ftretched  upon  the  top  of  the  Houfe,  between  the  Rails  of  the 
Leads,  which  were  above  fifteen  Foot  afunder,  and  the  Line- was  a 
little  more  than  thirty-nine  Inches  above  the  Leads.  As  this  Line 
was  faftned  to  two  Pieces  of  Brafs  that  were  fixed  in  the  Rails,  and 
was  above  fifteen  Foot  long,  no  fenfible  Error  could  arife  in  putting 
It  up  at  any  Time.  The  Compafs-Box  was  placed  upon  a 
Wooden  Stool,  with  three  Feet,  that  had  nothing  of  Iron  about  it,, 
alid  ^it’s  Top  fee  level  by  a  Plumb-Rule.  But  finding  ,  that  in  the 
2  opea 
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open  Air  the  Wind  gave  fome  Difturbance,  I  put  up  another  Line, 
after  the  fame  manner,  in  a  Room  two  pair  of  Stairs  high ;  this  Line 
was  about  the  fame  length  with  the  other,  and  thirty-nine  Inches 
above  the  Floor.  Some  time  after  I  put  up  a  third  Line,  of  the  fame 
Length,  in  the  Room  over  this.  By  the  Method  made  ufe  of  in  fix¬ 
ing  thefe  Lines  they  could  not  differ  above  2^  of  a  Degree  from 
the  Meridian,  or  from  one  another.  Before  I  had  made  any  Trials, 
I  imagined  no  other  Difference  would  arife  than  what  might  be  occa- 
fioned  by  the  Fridion  of  the  Needle  upon  the  Point  it  was  to  move 
upon,  and  having  found  that  confiderable  in  all  the  Needles  that  I 
had  taken  notice  of,  I  took  more  than  ordinary  Care  to  provide 
againft  it,  and  fucceeded  beyond  my  Expedation.  For  1  have 
feveral  times  obferved  all  the  three  I^eedles  return  fo  exadly  to  the 
fame  Place,  that  I  could  not  perceive  the  leaft  Difference  ;  as  like- 
wife  all  three  to  agree  very  nearly  about  the  fame  Time,  when 
they  have  been  placed  in  the  fame  Box  immediately  one  after  another, 
the  Box  remaining  unmoved.  The  firft  Needle  I  made,  was  a  little 
above  three  tenths  of  an  Inch  broad,  about  ,06  in  thicknefs,  and 
weighed  about  an  Ounce  Troy,  the  Cap  of  Cryflal.  After  fome 
Trials  with  this  Needle,  it  was  made  narrower,  not  to  exceed  half  a 
tenth  of  an  Inch,  and  it  then  weighed  five  Penny  Weight  and  five 
Grains.  The  fecond  Needle  was  at  firft  about  three  tenths  of  an  Inch 
broad,  and  ,04  thick,  the  Cap  of  Glafs;  and  after  feveral  Trials, 
it  was  made  fo  much  narrower,  that  it’s  Breadth  was  a  little  lefs  than 
it’s  Thicknefs,  and  it  weighed  two  Penny  Weight  and  five  Grains. 
The  third  was  nearly  of  the  fame  Dimentions  with  the  fecond,  and 
weighed  two  Penny  Weight  and  three  Grains.  When  the  two  firft 
Needles  were  made  narrower  care  was  taken  that  the  Files  made  ufe 
offer  filing  the  North  Ends,  touched  not  the  South  Ends;  and  af¬ 
ter  they  were  made  lighter,  I  tried  them  both,  before  they  were  frefh 
touched  upon  the  Stone,  and  found  no  fenfible  Difference  in  their 
Diredtion.  The  reafon  of  making  the  two  firft  Needles  fo  heavy, 
was  to  try  whether,  they  would  return  more  conftantly  to  the  fame  Si¬ 
tuation  than  lighter  ones.  But  notwkhftanding  each  of  them  would 
fettle  very  exadlly  in  the  fame  Place,  for  a  great  Number  of  1  rials 
made  immediately  one  after  another,  yet  1  found  them  at  different 
Times  to  differ  confiderably  from  their  former  Diredlions.^ 

This  occafioned  my  making  them  narrower,  ^  fearing  their  Breadth 
had  been  fome  way  concerned  in  this  Irregularity.  But  after  the  Al¬ 
teration,  I  found  the  fame  thing  happened,  though  I  could  find  no¬ 
thing  of  it  to  proceed  from  any  Fridtion  upon  the  Point.  This  made 
me  prefer  the  lighter  Needles,  as  lefs  apt  to  injure  the  Point  they 
moved  upon,  and  as  exa<ff:  in  returning  tq  the  fame  Situation.  After 
many  Trials,  I  found  all  the  Needles  I  made  ufe  of,  would^  not 
only  vary  in  their  Diredion  upon  different  Days,  but  frequently  at 
different  tirpes  of  the  fame  Day,  and  this  Difference  would  fome- 
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times  amount  to  upwards  of  half  a  Degree  in  the  fame  Day,  fome- 
times  in  a  few  Hours.  And  this  Alteration  I  obferved,  whether  the 
Needles  were  drawn  afide  immediately  before  the  Obfervation,  or 
fuffered  to  remain  undifturbed.  For  I  have  left  the  Box  (landing 
for  feveral  Days  together,  without  ever  difturbing  the  Needle,  only 
have  taken  notice  what  it  pointed  at,  and  the  Time  of  the  Day, 
and  I  could  fometimes  perceive  in  a  few  Minutes  a  very  fenfible  Al¬ 
teration.  But  whether  it  flood  near  it’s  greated  or  lead  Variation, 
or  whether  I  drew  the  Needle  to  one  Side  with  a  Key  a  few  Degrees 
or  a  greater  Number,  it  would  condantly  return  to  the  fame  Place  it 
dood  at  immediately  before.  SomiCtimes  I  have  taken  the  Needle 
out  of  the  Box,  and  put  it  in  again,  and  this  I  have  repeated  feveral 
times  in  the  fpace  of  an  Hour.  At  other  times  I  have  taken  down 
the  Box  from  off  the  Stool,  and  put  it  up  again,  but  have  found 
no  Alteration  in  it’s  Diredlion  j  fo  that  I  found  it  of  no  Confequence, 
whether  the  Needle  was  drawn  afide  or  let  alone,  the  (baking  of  the 
Floor  by  walking  upon  it,  or  the  trembling  of  the  Houfe  by  the 
Coaches  in  the  Street,  was  fufficient  to  overcome  the  fmall  Fridlion 
U|  on  the  Point.  When  I  made  the  Obfervations,  I  was  very  care¬ 
ful  to  have  no  Keys,  nor  Iron  about  me,  that  could  affedt  the 
Needle. 

The  Box  was  placed  in  the  Room  above  the  Didance  of  fix  Foot 
from  the  neared  Wall,  and  above  thirteen  Foot  from  the  Grate  in 
the  Chimney,  and  no  Iron  could  at  any  time  be  brought  near  it 
without  my  Knowledge.  Yet,  after  all,  I  am  not  fatisfied  that  it 
was  out  of  the  reach  of  Iron,  and  that  the  Variation  (hewn  by  it  is 
the  true  Quantity;  but  I  am  very  lure  there  was  no  Change  of  Cir- 
cumdances  in  the  Room  that  could  affedl  it,  for  if  there  were  any 
luch  Materials  in  the  Wall,  or  Floor,  their  Didances  and  Situations 
continued  the  fame.  But  l^r  a  farther  Confirmation  of  this  Irregula- 
rity,  I  put  one  of  the  Needles  into  a  Wooden  Box,  with  a  few  De¬ 
grees  divided  as  the  other,  and  placed  it  at  the  fame  Meridian  Line, 
at  the  Didance  of  three  Foot  and  a  half  from  the  other,  and  found 
both  Needles  nearly  agreed  in  their  Alterations.  The  Needles  were 
all  touched  by  that  excellent  Load- done  prefented  to  the  Society  by 
the  Lord  Paijle^,  It  may  not  be  improper  to  take  Notice, 
that  the  Needles  were  not  touched  upon  the  naked  Stone,  but 
with  it’s  Armour  on,  generally  upon  that  Part  of  the  Capping 
neared  the  Poles;  but  I  could  not  find  a  Difference  in  the 
Diredion,  by  touching  upon  another  Part.  I  may  add,  that  when 
I  have  obferved  the  Needle  increafing,  or  decreafingin  it’s  Variation, 

I  have  very  frequently,  with  a  Key,  drawn  it  the  contrary  Way 
feveral  Degrees,  and  then,  letting  it  return  very  gently,  till  it  has 
been  within  a  Degree,  or  lefs,  of  the  Place  it  dood  at  immediately 
before,  I  have  there  dopt  it  for  fome  time,  by  holding  the  Key  at 
a  proper  Didance ;  and  withdrawing  my  Hand  gradually,  have  tried 
*  to 
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to  make  it  (land  fliort  ofit’s  former  Place,  but  could  never  fuc- 
ceed.  By  this  Method,  and  feveral  others  made  ufe  of,  1  am  well 
aflured  thefe  Changes  in  the  Direcflion  are  owing  to  fome  other  Caufe 
than  the  Fridlion  of  the  Needle  upon  the  Pin ;  but  what  that  Caufe 
is  I  cannot  fay,  for  it  feems  to  depend  neither  upon  Heat  nor  Cold, 
a  dry  or  moift  Air,  clear  or  cloudy,  windy  or  calm  Weather,  nor 
the  Height  of  the  Barometer.  The  only  thing  that  has  any 
appearance  of  Regularity,  is,  that  the  Variation  has  been  gene¬ 
rally  greateft,  for  the  .fame  Day,  between  the  Hours  of  Twelve 
and  Four  in  the  Afternoon,  and  the  lead  about  fix  or  feven  in  the 
Evening. 


March  8.  1722. 

f 

This  Day 'a  piece  of  Brafs  was  fixed  to  a  Wooden  Box,  and  a 
few  Degrees  were  divided  into  10^  each,  as  in  the  Brafs  Box,  to  try 
if  both  Needles  would  be  alike  affedled  in  the  feveral  Alterations. 
This  Wooden  Box  was  placed  at  the  fame  Meridian  Line,  and  about 
the  Diftance  of  3  Feet  from  the  other; . 
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March  30. 

The  Needle  2=5  which  was  in  the  Brafs  Box,  was  th»*  Day  put 
into  the  Wooden  Box,  and  a  new  Needle  put  into  the  Brafs  Box, 
Weight  2=3.  > 

No  remarkable  Change  happened  to  either  Needle  till  April  the 

5th, 
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The  firft  Column  fliews  the  Vafiation  of  the  Needle  in  the  Brafs 
Box.  The  third  the  Variation  of  that  in  the  Wooden  Box.  The 
fecond  Column  fhews  the  Time,  by  the  Clock,  when  ike  Obfervations 
were  rriade. 
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VariAtion  of  the  Horizontal  Needle  at  London* 
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All  thefe  Obfervacions  are  of  the  lighteft  of  the  three  Needles,  the 
Compafs  Box  remaining  unmoved  the  whole  time.  From  February  6. 
1722.  to  the  loth  of  May  following,  I  made  above  a  thoufand  Ob¬ 
fervacions  in  the  fame  Place;  and  the  greateft  Variation  Weft  ward, 
was  14^=45^,  and  the  leaft  —  ■ —  13-^50^  L  was  feldom  lefs  than 
14®,  or  greater  than  i4^==35^ 


5.  A  New  and  Exa6l  TABLE,  colle  died' from  feveral  Obfervations, 
Voyages  to  Hudfon's  Bay  in  North  America^  from  London:  Shewing  the 
the  Magnetical  Needle,  or  Sea  Compafs,  in  the  Path-way  to  the  faid  Bay, 
the  feveral  Latitudes  and  Longitudes,  from  the  Year  1721,  to 
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Variation  of  the  Compafs., 
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59 

00 

88 

00 

28 

00 

60 

00 

88 

00 

28 

40 

61 

bo 

88 

00 

29 

20 

57.. 

00 

90 

00 

24 

00 

58 

00 

90 

06 

24 

30 

59 

00 

90 

00 

23 

00 

57 

00 

94 

00 

23 

00  ; 

58 

00 

95 

00 

22 

30 

59 

00 

•  t 

95 

00 

21 

.  A 

00 

! 

( 

f  ; 

( 

] 

From  Long  68 
Degrees  to  81.  is 
in  Hudfon’^  Straits^ 
where  is  the  greateft 
Variation^  and  the 
Compafs  will  hardl'j 
Fraverfe, 


'.t, 


A  ^ ABLE  colIcBed  front  federal  Obf&rvatians  taken  from  the  Tear  1721  to  1729, 
in  nine  Voyages  to  Hudfon’j  BayozV/  Noijh- America,  \  by,  Capt.  Chr.  Middleton  ;  floew- 
mg  the  Variation  of  the  Compafs  according  to  the  -Latitude i-  and  .Longitudes  under-men~ 
tionedf  accounting  the  Longitude  from  thel  Meridian  of  London’.  - 


/ 


I-.a  t. 

Long. 

Variat. 

D. 

M. 

M. 

D. 

,M. 

60 

00 

2- 

Eaft 

1 2 

00 

49 

30 

0' 

''00 

12 

'OO 

50 

00 

2Weft 

13 

-  00 

50 

00 

4 

00 

13 

.  00 

50 

00 

6 

00 

13 

.00 

51 

00 

8 

op 

14 

00 

51 

ool  14 

00 

14 

00 

52 

00 

12 

00 

15 

do 

53 

00 

12 

00 

ditto. 

54 

00 

12 

00 

ditto. 

55 

00 

12 

00 

16 

00 

5^ 

00 

1 2 

00 

16 

00 

57 

00 

12 

00 

17 

00 

5^ 

00 

1 2 

00 

17 

00 

59 

00 

12 

00 

18 

00 

Obf. 

ditto 

ditto 

ditto* 

ditto 

Ac. 

ditto. 

ditto 

ditto 

Obf. 

ditto 

ditto 

ditto 


I 


Lat. 


D. 

t  - 


M. 


50 

52 

5.? 

54 

fe5 

'67 

58 

69 


Long. 


D.  M. 


OQ  14  ,  -00, 

00  [ditto 

ditto 

ditto 

ditto 
» 

ditto 
ditto 
ditto 
ditto 
1  ditto 


■  f 


*  t 


c 


Variat. 


D.  M. 


^4, 

14" 

15 

16 

16 

16 

17  i 

17 

18 

18 


00 


ObL 


Ac. 

Obf. 

Obf. 

Obf. 

Obf. 

Obf. 

Ac. 


Lata 


Variation  of  the  Compafs. 


301 


I.at. 

Long.  !  Variat. 

•  Lat. 

Long. 
D.  "m; 

Variat. 

b.  M. 

D.  M. 

'D.  M. 

1 

D.  M. 

D.  M. 

50  00 

16  00 

'15  00 

Obf. 

50  00 

24  00 

20  00 

Ac. 

51 

ditto 

15 

Obf. 

51 

ditto 

20 

52 

ditto 

16 

Ac. 

52 

ditto 

20 

53 

ditto 

16 

53  1 

ditto 

2  I 

Obf 

54 

ditto 

17 

Obf. 

54 

ditto  ’ 

2  I 

55 

ditto 

18 

Ac. 

55 

ditto 

21 

Ac. 

5^ 

ditto 

18 

5^ 

ditto 

2  I 

57 

ditto 

19 

57 

ditto 

21 

Obf 

58 

ditto 

19 

Obf. 

58 

ditto  , 

22 

50  00 

18  00 

17  00 

Obf 

59 

ditto 

22 

51 

ditto 

17 

50  00 

26  00 

21  00 

Obf 

52 

ditto 

17 

51 

ditto 

21 

53 

ditto 

17 

52 

ditto 

21 

Ac. 

54 

ditto 

18 

A  ^ 

53 

ditto 

21 

55 

ditto 

18 

/iC, 

54 

ditto 

2  2 

Obf 

56 

ditto 

18 

55 

ditto 

22 

£7- 

ditto 

19 

5^ 

ditto 

22 

Ac. 

58  . 

ditto 

19 

Obf. 

57 

ditto 

Obf. 

59  - 

ditto 

19 

58  , 

ditto 

23 

50  00 

20  00 

18  00 

Ac. 

59  -  ~ 

ditto 

23 

51.  .  * 

ditto' 

18 

50  00 

28  00 

22  00 

Ac. 

52  '  ' 

ditto 

18 

Obf 

51 

ditto 

22 

5*3 

ditto 

^9 

52 

ditto 

22 

54 

ditto 

19 

53 

ditto 

23 

Obf 

55 

ditto 

19 

54 

ditto 

23 

56 

ditto  • 

^9 

Ac. 

55 

ditto 

23 

Ac. 

57 

ditto 

19 

5^ 

ditto 

23 

5S 

ditto 

20 

57 

ditto 

24 

Obf 

59 

ditto 

2 1 

Obf 

5^ 

ditto 

24  1 

/;o  00 

22  00 

19  00 

O^f 

59 

ditto 

24 

51.  ... 

ditto 

^9'  --- 

Ac. 

^0  00 

^0  OOi 

22  00 

A  c 

52  <• 

ditto 

19  . 

51 

kJ  W  W 

ditto 

23 

X  A  ^  • 

53  ' 

ditto 

20 

Obf 

52 

ditto  1 

23 

54 

ditto 

20 

Ac. 

53 

ditto 

24 

Obf 

55 

ditto 

20 

54 

ditto 

24 

Ac. 

5^ 

ditto 

20 

55 

ditto 

24 

57 

ditto 

20 

5^ 

ditto 

24 

5S 

ditto 

2 1 

Obf  1 

57 

ditto 

25 

Obf 

59 

ditto 

21 

58 

ditto 

25- 

59 

ditto  1 

25 

Ac.  ^ 
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Lat. 

Long. 

Variat. 

1 

D.  M. 

b.  M. 

D.  M. 

50  00 

32  00 

24  00 

Ac. 

51 

ditto 

24 

52 

ditto 

24 

Obf. 

53 

ditto 

24 

54 

ditto 

25 

55 

ditto 

25 

Ac. 

5^ 

ditto 

25 

57 

ditto 

26 

Obf. 

5^ 

ditto 

26 

Ac. 

59 

ditto 

26 

Obf 

50  00 

34  00, 

25  00 

Obf. 

51 

ditto 

25 

Ac. 

52 

ditto 

25 

53 

ditto 

25 

1 

54 

ditto 

26 

Obf 

55 

ditto 

26 

Obf. 

57 

ditto 

26 

58 

ditto 

27 

Ac. 

59 

ditto 

27 

50  00 

38  00 

27  00 

51 

ditto 

27 

Obf 

52 

ditto 

27 

Ac. 

53 

ditto 

28 

Obf. 

54 

ditto 

28 

55 

ditto 

28 

Ac. 

5^ 

ditto 

28 

57 

ditto 

29 

Obf 

58 

ditto 

29 

59 

ditto 

I30 

Ob  f 

50  00 

0 

0 

0 

i 

28  00 

Ac. 

51 

ditto 

28 

Obf 

52 

ditto 

28 

53 

ditto 

29 

54 

ditto 

29 

Ac, 

55 

ditto 

29 

5^ 

ditto 

29 

57 

ditto 

30 

Obf 

58 

ditto 

30 

59 

ditto 

30 

Lat. 

Long.  1 

Variat. 

D.  M. 

D.  M.; 

D.  M. 

51  00 

42  00 

29  00 

Obf. 

52 

ditto 

29 

53 

ditto 

30 

54 

ditto 

30 

55 

ditto 

30 

Ac. 

5^ 

ditto 

30 

Obf 

57 

ditto  j 

31 

58- 

ditto  i 

31 

59 

31 

52  00 

44  00 

130  00 

Obf. 

53 

ditto 

31 

54 

ditto 

31 

Ac. 

55 

ditto 

31 

5^ 

ditto 

31 

57 

ditto 

32 

Obf 

5^ 

ditto 

32 

59 

ditto 

32 

Ac. 

53  00 

46  00 

31  00 

Ac. 

54 

ditto 

32 

Obf 

55 

dttio 

32 

- 

5^ 

ditto 

32 

Ac. 

57 

ditto 

33 

Obf 

58 

ditto 

33  ^ 

59 

ditto 

33 

56  00 

48  00 

32  00 

Obf 

57 

ditto 

32' 

58 

ditto 

32 

.39 

ditto 

34 

60 

ditto 

34 

61 

ditto 

34 

57  00 

50  00 

133  00 

Obf- 

58 

ditto 

33 

59 

ditto 

33 

60 

ditto 

34 

61 

ditto 

35 

Lat. 


Variation  of  the  Compafs. 


Lac. 

Long. 

Variat. 

D.  M. 

D.  M. 

D.  M. 

- 

58  00 

52  00 

34  00 

Obf. 

59 

ditto 

34 

60 

ditto 

34 

61 

ditto 

35 

61 

ditto 

35  - 

0 

0 

00 

0 

0 

34  00 

Obf. 

59 

ditto 

35 

60 

ditto  ■ 

3^ 

61 

ditto 

3^ 

62 

ditto 

3^ 

0 

0 

00 

56  00 

36  oolObf. 

59 

ditto 

3^ 

60 

ditto  , 

3^ 

61 

ditto 

37 

62 

ditto 

37 

58  00 

00 

0 

0 

36  00 

Obf. 

59 

ditto 

37 

60 

ditto 

37 

61 

ditto 

37 

62 

ditto 

38 

63 

ditto 

I38 

0 

0 

00 

60  00 

37  00 

Obf. 

59 

ditto 

38 

60 

ditto 

38 

62 

ditto 

38 

63 

ditto 

39 

- 

58  00 

62  00 

38  00 

Obf 

59 

ditto 

39 

60 

ditto 

39 

61 

ditto 

39 

62 

ditto 

40 

59  00 

64  00 

39  00 

Obf 

60 

ditto 

39 

6i 

ditto 

39 

62 

ditto. 

40 

60  00 

66  00 

40  00 

Obf. 

61 

ditto 

41 

& 

62 

ditto 

43 

1 

Lat. 

Long  1  Variat. 

D.  M. 

D.  M.  |U.  M. 

59  00 

60 

61 

62 

68  00 

ditto 
ditto 
ditto 

40  00 

43 

44 

47 

Obf 

(/> 

Co 

0^- 

• 

60  00 

61 

62 

70  00 

ditto 

ditto 

j43  00 

|44 

[47 

61  00 

62  1 

^3  1 

72  00 

ditto 

ditto 

42  00 

43 

48 

Obf 

<• 

in 

Co 

• 

(Kj 

o* 

. 

62  00 

^3 

74  00 
ditto 

41  00 

48 

62  00 

^3 

64 

76  00 

ditto 

ditto 

41  00 

47 

49 

62  00 

^3 

64 

78  00 

ditto 

ditto 

40  00 

42 

49 

63  00 

64 

80  00 

ditto 

40  00 

49 

60  00 

61 

62 

^3 

64 

82  00 

ditto 

ditto 

ditto 

ditto 

38  00 

39 

40 

42 

44 

Obf 

1 

3 

in 

ta 

• 

50  00 

51 

51 

52 

53 

54 

55 

5^ 

57 

5S 

59 

60 

61 

62 

84  00 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

19  00 

20 

21 

22 

23 

24 

25 

26 

27 

27 

28 

29 

30 

40 

L 


3  04  Variation  of  the  Compafs. 


Lat. 

Long. 

Variat. 

Lac. 

j  Long. 

Variat. 

D.  M. 

D.  M. 

D.  M. 

D.  M. 

D.  M. 

D.  M. 

55  00 

86  00 

2  2  00 

Obf.  1 

57  00 

90  00 

21  00 

Obf. 

5^ 

ditto 

23 

58 

ditto 

22 

1— < 
3 

57 

ditto 

24 

• 

59 

ditto 

23 

ba  tt; 

58 

ditto 

25 

H 

60 

ditto 

24 

•  ^ 

;5i 

59 

ditto 

26 

CO 

60 

ditto 

27 

/ 

i  Note,  The  Letters  Obf  are  the 

56  00 

88  00 

0 

0 

M 

?§ 

s* 

C/5 

Ohfervations^  and  the  Letters 

57 

ditto 

IV. 

23 

Ac.  are  Eftimation» 

5S 

ditto 

24 

a 

59 

ditto 

25 

• 

60 

ditto 

26 

An  Vniifual 
Agitation  in 
the  Magncti- 
cal  Needle, 
cbferved  to 
lajl  for  form 
^ime^  in  a 
Voyage  from 
Maryland, 
by  Capt.  Wal  - 
ter  Hoxton 

No.  417.  p.; 

S3- 


An  Account 
of  a  Treatife 
intituledy 
Calculations 
and  Tables 
relating  to  the 
attra<flive  Vir¬ 
tue  of  Load- 
ilones,  is'c. 
Printed  An¬ 
no  1729.  No, 
412.  pag. 

245. 


•  the  fecond  of  1724,  a  Jittle  after  Noon  beins 

in  Latitude  41°  10'  N.  and  Difference  of  Longitude  from  Can! 

28^  00/  E.  the  Weather  fair,  a  i^oderate 
Gale,  and  fmooth  Sea,  my  Mate,  who  was  on  the  Deck  camV  and 
told  me,  that  the  Compafs  traverfed  fo  much  that  he  could  not  pof 

rilfr' ""f  ri:  ‘'.i  WJt^teupon  I  went  up,  and  after  trying  it  i^fLe 
ral  Parts  of  the  Ship,  found  what  he  faid  to  be  true.  /I  then  had  all 

my  Compaffes  brought  up,  and  placed  in  different  Parts  of  the 
Ship  and  m  Places  moft  remote  from  Iron,  and,  to  my  great  SurL  ze 
found  them  all  m  the  fame  Condition  ;  fo  that  we  coufd  not  fleer  bv 
any  of  them.  I  then  new  touched  fome  of  them  with  a  LoadffL  J 
which  I  always  carry  with  me  ;  and  left  that  fnould  affeft  them^Z? 
It  out  to  the  End  of  the  Bowfpreet ;  but  I  did  not  perceive  that 
he  new  touching  was  of  any  Service,  for  they  all  contiLS  traverf 
ng  very  fwiftly,  for  about  an  Hour  after  I  came  on  the  Deck  and 
then  on  a  fudden  every  one  of  them  flood  as  well  as  ufual  Durtni; 
the  whole  Time,  the  Ship  had  very  little  Motion  -  and  I  had  ^ 
Compafs,  and  four  or  fiv  J  others.  ’  ^  "" 

.  I  he  Author,  (the  Hon.  Lord  Paifle’^i)  by  feveral  Exoerimpnco 
very  carefully  made,  has  obferved,  that  if  two Yoadftots  are 
ftfUy  homogeneous,  chat  is,  if  their  Matter  be  of  the  fame  fn  J'fi 
Gravity,  and  of  the  fame  Virtue  in  all  Parts  of  one  sfJn  u*" 


In 
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An  Account  of  a  Book  intituled.  Calculations  and  Tables 

In  the  fecond,  third,  fourth  and  fifth  Columns,  are  the  V/eights 
of  Load-ftones  in  different  Denominations.  The  fecond,  intituled 
Grains,  reaches  Grain  by  Grain  to  480  Grains,  or  one  Ounce,  and 
•will  ferve  for  any  Load-ftone,  whofe  Weight  does  not  exceed  one 
Ounce.  The  third  reaches,  by  Penny- weights,  up  to  two  Pounds, 
or  480  Penny-weights,  and  therefore  ferves  for  any  Stone  that 
weighs  not  lefs  than  one  Penny-weight,  nor  more  than  two  Pound. 
The  fourth  Column  reaches,  by  Ounces,  up  to  forty  Pounds,  or 
480  Ounces,  and  therefore  will  ferve  for  any  Stone  not  exceeding 
that  Weight.  The  fifth  ferves  from  one  to  480  Pounds,  The  fjxtli 
Column  intituled.  Weight  fuflained,  is  in  common  to  the  four  pro¬ 
ceeding  ;  and  the  Numbers  in  this  Table,  if  they  were  divided  by 
10,  would  be  the  Squares  of  the  Cube  Roots  of  the  Numbers  in 
natural  Order,  from  i  to  480,  as  they  are  found  in  the  Column  of 
Pounds.  But  thefe  Squares  of  the  Cube  Roots  are  here  multiplied 
by  ten,  becaufe  a  Load-llone  of  the  very  worft  Sort,  if  it  weighs 
but  one  Grain,  will  fuflain  ten  Grains;  and  fo  thefe  Tables,  by 
fimple  Infpedtion,  fliew  what  Number  of  Grains  any  Load-ftone  of 
that  worfl  Charadfer  would  fuftain,  if  the  Stone  weigh  not  more 
than  480  Grains,  or  one  Ounce.  The  Numbers  in  the  firft  Column 
intituled,  How  often  it’s  Weight,  are  proportional  to  the  Recipro¬ 
cals  of  the  Cube  Roots  of  the  natural  Numbers,  and  are  formed 
by  dividing  the  Numbers  of  the  fixth 'Column,  by  the  corre- 
fponding  natural  Numbers,  as  they  are  found  in  the  Column  of 
Pounds. 

For  the  greater  Convenience  of  Calculation,  his  Lordfhip  has  ad¬ 
ded  Tables;  firft  of  Decimal  Parts  for  Penny-weights,  Ounces,  and 
Pounds,  in  order  to  lofe  as  little  as  poflible  of  the  Fradlions,  in  the 
feveral  Calculations.  The  next  are  Tables  of  Grains,  Penny¬ 
weights,  Ounces,  and  Pounds,  which  readily  fhew  how  many  of 
each  Denomination  are  contained  in  the  others.  The  Tables  intitu¬ 
led,  From  Grains  to  Penny-weights,  ^c.  and  the  others  from  the 
feveral  Denominations  to  others,  are  of  Ufe  for  carrying  the  Com¬ 
putation  readily  from  any  one  Denomination  to  another;  And  laft- 
ly,  the  Tables  at  the  Bottom  of  thefe  laft  mentioned  are  of  the  like 
Ufe,  for  the  ready  finding  the  Value  in  Money  of  any  Load-ftone, 
from  the  Numbers  proper  to  Grains,  to  Penny-weights,  to  Ounces, 
and  to  Pounds. 

The  Honourable  Author  then  proceeds  to 'explain  the  Ufe  of 
thefe  Tables,  by  Inftances  under  each  Denomination.  Thus,  if  a 
Load-ftone  does  not  exceed  one  Ounce,  or  480  Grains,  the  particu¬ 
lar  Weight  of  the  Stone,  with  the  Weight  it  fuftains,  being  known, 
he  reduces  the  Weight  fuftained  to  Grains,  by  the  Help  of  the  Ta¬ 
ble  of  Grains.  Then  looking  into  the  Column  of  Grains  for  the 
Weight  of  the  Stone,  againft  it,  in  the  Column  of  Weight  fuftained, 
VOL.  VI.  Partii.  Q^q  he 
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An  Account  of  a  Book  intituledy  Calculations  and  Tables, 

he  finds  the  Number  of  Grains,  which  a  Stone  of  the  word  Sort  of 
this  Weight  would  fudain  *,  and  then  dividing  the  known  Number 
of  Grains  which  this  particular  Stone  will  fudain,  by  the  Number  of 
Grains  expreded  in  the  Column,  the  Quotient  (hews  the  Chara6ler  of 
Goodnefs  in  the  Stone  propofed  ;  and  by  the  Help  of  this  Number 
may  be  known  what  Weight  any  other  Stone  odequal  Goodnefs  with 
this  would  fudain,  let  it’s  Weight  be  lefs  or  more,  provided  it  does 
not  exceed  one  Ounce,  or  480  Grains.  For  looking  into  the  fecond 
Column  for  the  Weight  of  the  Stone,  and  having  found  againd  it, 
in  the  fixth  Column,  the  Weight  fudained  by  a  bad  Stone,  if  you 
niLiltiply  the  Quotient  above  found,  which  diews  the  Charadler  of 
Goodnefs,  by  the  Number  in  the  Tables  exprefling  the  Weight  fu¬ 
dained,  the  Produdl  is  the  Number  of  Grains  this  particular  Stone 
will  fudain. 

If  a  Stone  of  the  fame  Charadfer  weighs  more  than  one  Ounce,  or 
480  Grains,  and  lefs  than  two  Pound,  to  know  what  Weight  this 
will  fudain,  the  Computation  mud  be  transferred  from  the  Column 
of  Grains  to  that  of  Penny-weights.  Now  fince  one  Penny-weight  is 
equal  to  twenty-four  Grains,  and  the  Weight  fudained  is  to  be  ex¬ 
preded,  not  in  Grains,  but  in  Penny-Weights,  the  former  Number, 
which  gives  the  Charader  of  Goodnefs  of  the  Stone  for  Grains,  mud 
be  altered,  to  do  the  fame  thing  for  Penny-weights.  Multiplying 
therefore  this  Number  by  the  Reciprocal  of  the  Cube  Root  of  24, 
the  Number  of  Grains  contained  in  one  Penny-weight  (and  the  Num¬ 
bers  in  the  Tables  are  formed  accordingly^  the  Produd  gives  the 
Number  fhewing  the  Charader  of  Goodnefs  in  this  Scone,  which 
being  found,  the  remaining  Part  of  the  Operation  is  the  fame  as  in 
the  former. 

If  a  Loaddone  exceeds  480  Penny-weights,  and  is  lefs  than  forty 
Pound,  we  mud  in  like  manner  find  the  Number  of  the  Stone  for 
Ounces;  which  may  be  done  either  by  the  Number  already  found 
for  Grains,  multiplying  it  by  the  Number  againd  Unit  in  the  Table 
from  Grains  to  Penny-weights,  or  by  the  Number  for  Penny- weights, 
multiplying  it  by  the  Number  againd  Unit  in  the  Table  from  Pen¬ 
ny-weights  to  Qunces,  and  the  Produd  is  the  Charaderidic  Number 
of  this  Stone.  Proceeding  therefore  as  in  the  fird  Indance,  the 
Weight  it  will  fudain  will  be  found. 

The  Column  of  Pounds  is  only  ufeful  where  a  Load  done’s  Weight 
exceeds  forty  Pound,  or  480  Ounces,  in  which  Cafe  the  fame  Me¬ 
thod  mud  be  ufed  as  in  the  others. 

To  know  how  many  times  a  Load-done  will  take  up  it’s  own 
Weight,  multiply  the  Number  proper  to  the  Denomination  in  Ufe, 
by  the  Number  in  the  fird  Column  (intituled.  How  often  it’s 
Weight)  which  is  againd  the  Weight  of  the  Scone  in  the  Column  of 
that  Denomination. 
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His  Lordfhip  clofes  his  Account  with  explaining  the  Ufe  of  the 
Tables  relating  to  the  Value  of  Load-ftones  in  Money;  and  this  he 
fuppofes  to  be  in  the  compound  Proportion  of  the  Goodnefs  of  the 
Stone,  and  of  the  Weight  it  fuftains  *,  becaufe  if  two  Load-ftones 
take  up  the  fame  Weight,  the  lefter  is  more  valuable,  as  it  does 
more  in  Proportion  to  it’s  Bulk,  and  what  better  Rule  to  eftimate 
the  Value  by,  than  the  Goodnefs  of  the  Stone  ?  On  the  ocher  Hand, 
if  the  Stones  are  in  Nature  equally  good,  but  fuftain  different 
Weis;hts,  it  is  reafonable,  that  their  Value  fliould  be  accordin»: 
to  the  Weights  they  fuftain.  Both  thefc  Circumftances  there¬ 
fore  being  confidered  together,  in  order  to  find  the  Value  of  any 
Load-ftone  by  the  Tables,  we  muft  multiply  the  charadleriftic 
Number  for  the  Stone,  by  the  Number  intituled,  Value  in  Money, 
taking  this  Value  in  Money  from  the  particular  Denomination  that 
the  Stone  comes  under;  and  this  Produdt  will  be  the  Value,  per 
Ounce,  of  what  the  Stone  fuftains.  Then  multiplying  this  Value 
fer  Ounce,  by  the  Number  of  Ounces  the  Stone  fuftains,  will  give 
the  Value  in  Money  of  the  Scone  propofed. 


CHAP.  V. 

BOTANY. 


I  .i.'-T^HE  Poyfon- Wood-Tree  grows  only  in  Swamps,  or  ^ 

X  wet  Grounds,  and  is  fomething  like  a  fmall  Afh,  but  much  ^^ree  in 
more  like  a  Sumach^  and  therefore  is  by  fome  called  the  Swamp  Su~  New-Eng- 
macb^  for  the  Twiggs,  Leaves,  and  Shape  are  exactly  like  the  Su- 
machy  and  it  likewife  bears  a  dry  Berry.  ' 

It  never  grows  bigger  than  a  Man’s  Leg,  nor  taller  than  Alder 
but  fpreads  much,  and  feveral  together,  efpecially  about  the  Stump  367.  p.  hS* 
or  Roots  of  one  that  is  cut  down  ;  as  it  is  of  quick  growth,  fo  it  does 

Q^q  2  or 


I 


'A  Farther  A:- 
i  Clint  of  the 
fame  Free.  Ey 
William  She- 
rard,  L  L.  D. 
R.  S.S. 

N«.  367.  p. 
147, 


An  Account  of  the  Toyfon  Wood  Tree  in  New-England. 

not  iafi:  long,  the  infide  of  the  Wood  is  yellow  and  very  full  of  Juice, 
as  glutinous  as  Honey  or  Turpentine;  the  Wood  itfelfhas  a  very 
flrong  iinfavory  Smell,  but  the  Juice  llinks  as  bad  as  Carrion.  Ha¬ 
ving  thus  deferibed  the  Tree,  we  fliall  now  proceed  to  give  an  ac¬ 
count  of  it’s  Poifonoiis  Quality,  Cfc. 

1.  And  firfl,  it  mull  be  obferved,  that  it  poyfons  two  ways,  ei¬ 
ther  by  touching  or  handling  of  it,  or  by  the  Smell  ;  for  the  Scent 
ot  it,  when  cut  down  in  the  Woods,  or  on  the  Fire,  has  poifoned 
Perfons  to  a  very  great  degree.  One  of  my  Neighbours  was  blind 
for  above  a  V/eek  together,  with  only  handling  it.  And  a  Gentle¬ 
man  in  the  Country,  fitting  by  his  Fire-fide  in  the  Winter,  was 
fwelled  for  fcveral  Days  with  the  Srnoak  or  Flame  of  fome  Poyfon- 
Wood  that  was  in  the  Fire. 

2.  A  fecond  thing  to  be  remarked  of  the  Poyfon-Wood  is,  that  it 
has  this  elfed  only  on  fome  particular  Perfons  and  Conftitutions  ;  for 
I  have  feen  my  own  Brother  not  only  handle,  but  chew  it  without 
any  harm  at  all.  And  fo  by  the  fame  Fire  one  lliall  be  poifoned  and 
another  not  at  all  aOedled. 

3.  But  then  Thirdly,  this  fort  of  Poyfon  is  never  Mortal,  and  will 
go  off  in  a  few  Days  of  it  felf,  like  the  Sting  of  a  Bee  ;  but  general¬ 
ly  the  Perfon  applies  Plantain  Water,  or  Sallet-Oyl  and  Cream. 

4.  As  to  it’s  Operation,  within  a  few  Hours  after  the  Perfon  is 

poyfoned,  he  feels  an  itching  Pain  that  provokes  a  Scratchino-,  which 
is  followed  by  an  Inflammation  and  Swelling  ;  fometime  a  Man’s  Leo-s 
only  have  been  poyfoned,  and  have  run  with  Water.  ^ 

My  Neighbour  that  was  fo  fadly  poyfoned  with  handling  it,  told 
me  one  thing  very  remarkable  of  the  Wood,  and  that  is,  that  when 
he  touched  it,  he  plainly  perceived  it  to  differ  from  the  other  Wood 
that  he  was  throwing  up  into  his  Cart  ;  for  it  was  as  cold  as  a  piece 
of  Ice  ;  and  withal  affured  m,e,  he  could  diffinguifh  it  blindfold,  or 
in  the  dark,  from  any  other  Wood  in  the  World,  by  it’s  Coldnefs  ; 
but  the  poor  Man  is  as  much  afraid  of  it,  when  he  goes  into  the 
Woods,  as  of  a  Rattle-Snake.  He  further  cells  me,  that  he  felt  an 
Itching  in  a  few  Hours  after  he  had  handled  the  Wood,  but  the  fwel- 
Iing  did  not  come  on  till  in  about  three  Days. 

The  Account  I  had  of  the  Poyfon-Tree  from  Mr7kf(?r<?  (which 
probably  he  had  from  M.v  Dudley)  is  as  follows. 

The  Poyfon-Tree  grows  to  the  bignefs  of  Elder  5  I  never  fiw  the 
Deaf;  the  Wood  is  as  cold  as  Ice.  When  laid  on  the  Fire,  of  5  or 

Perfons  fitting  by  it,  fome  will  fall  a  fwooning,  fainting,  or  yawn¬ 
ing,  continuing  fo  for  fome  Days,  others  but  a  few  Hours,  and 
others  of  the  Company  not  at  all.  I  handle,  cut  and  burn  it  with  im¬ 
punity  ’  fo  ij  is  with  feveral  others,  I  fuppofe,  according  to  their 
leveral  Conllitutions.  It  was  never  known  to  kill  any  Body,  but 
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only  to  do  hurt  to  fome  Perfons.  I  have  fent  you  all  the  Seeds  of 
it,  I  can  get. 

The  Seeds  he  fent  were  but  few,  but  I  had  a  good  quantity  from 
Mr.  Catejb'j  in  Carolina.  He  calls  it  a  Water  Shrub,  of  which  he 
never  faw  Leaf  or  Flower.  ’Tis  a  fpecies  of  '■Toxicodendron ^  tho’  not 
nam’d  by  Dr  Toiirnefort  in  his  Inhicutions,  p.  610.  but  I  believe  it  to 
be  Arbor  Americana  alatis  foliis^  fucco  ladieo.^  venenata.  Pluknet.  Almag. 

45.  Tab.  145.  Fig.  i.  which  is  a  Species  of  Toxicodendron  that  grew 
formerly  at  Cbeifey  Garden,  What  makes  me  think  it  to  be  this,  is 
Mr  Dudleys  writing  ’tis  like  a  Sumach.,  and  that  it  is  by  fome  called 
the  Swa?np  Sumach  *,  this  in  its  manner  of  growing  and  alated  Leaves, 
very  much  refembles  the  Sumach  or  Rhus  *,  the  Fruit  is  a  white  roun- 
difh  dry  Berry,  growing  in  Clufters,  fo  like  that  of  Toxicodendron 
triph'jllon  folio  finuato^  puhefeente,  Inft.  R.  Herb.  611.  Hederce  trifolicd 
Canadenfi  affnis  planta :  Arbor  venenata  quorundam  H.  R.  Paris,  as 
fcarce  to  be  diftinguiflied  from  it. 

II.  I.  The  Flower  is  of  the  Lilly  Kind,  monopetalous  infundibuli-  j 
forms.,  without  any  Ca^x  or  Perianthiiim,  it’s  long  hftulous  Beginning  rLoer 
being  afterwards  expanded  into  fix  beautiful  oblong  Segments.  A. A.  W  Seed  Vef- 

The  Petalum  is  diftiiiguifiied  into  a  long,  hollow  or  fiftulous 
which  lies  inclofed  within  the  common  and  proper  Involucra  of  the 
Plant,  arifing  from  the  Top  of  the  Ovarium,  or  Seed-Vejfel,  and  fix  tumnalisSati- 
Segments.  a.  a,  vus,  that  pro- 

While  this  narrow,  tubulous  Part  runs  between  the  Leaves  and  In* 
teguments  that  furround  them,  it  is  of  a  white  Colour;  but,  loon 
as  it  is  difenaged  from  thefe,  it  infenfibly  acquires  a  Purple  Colour,  shops :  By 
which,  a  little  before  it’s  Divifion,  as  it  begins  to  be  enlarged,  and  James 
grow  more  open,  inclines  to  a  Red. 

This  narrow  fiftulous  Parc  of  the  Flower,  about  i  or  2  Inches  a- 
hovt  tht  Theca  Communis,  forms  fix  foliaceous  Segments,  or  divides  ‘ 

into  fo  many  oblong  Purple^coloured  Petala,  b.  c. 

Three  of  thefe  Flower* Leaves  are  larger  than  tlie  other  three,  Pig- 
but  in  all  other  Refpeifts,  are  much  alike,  c.  c.  c.  Fetakn. 

The  Length  of  the  largeft  is  from  i  i,  to  2  Inches;  the  Breadth 
feldom  above  i  Inch  :  The  fhorter  Leaves  are  from  i,  to  1  i  Inch 
in  Length,  their  Breadth  being  fomething  lefs  in  Proportion. 

The  Infide  of  each  Petalum  is  of  a  Violet  Purple-Colour,  vein’d 
with*a  few  fmall  Lines  of  a  deeper  Dye,  running  length-ways,  inter¬ 
mixed  with  White,  or  the  whole  is  beautifully  checquered  with  Blue  ; 
and  White  Colours. 

The  Outfide  is  of  a  whiter  Blue,  with  feveral  whitifh  Rifings  or 
Ridges,  and  juft  at  the  Bottom  of  the  Leaf  it  is  of  a  deeper  Blue  ; 
the  three  fmall  Leaves  b.b.b.  are  much  of  the  fame  Colour,  only 
the  Purple  feems  to  be  fomething  deeper. 
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The  Number  of  che  is,  for  the  mort:  Part,  6;  yet,  in  fome- 
Flowers  we  may  obferve  7,  or  8  j  but  then  they  are  not  fo  large  as 
when  they  are  fewer. 

In  every  Flower  there  are  Sta7ninay  or  Chives,  d.d.d.  properly 
fo  called,  arifing  from  the  inner  Surface  of  the  tubular  Parc  of  the 
Flower,  juft  before  it’s  Divifion  into  the  Petala,  where  they  make, 
for  fome  Space,  an  apparent  Ridge,  and  then  they  ftand  upright, 
oppofue  to  the  three  large  Leaves;  they  are  of  a  whitifh  Colour, 

inclining  to  a  light  Purple,  being  but  little  above  i  of  an  Inch  in 
Length 


In  thofe  Plants  that  have  7  or  more  Petala,  the  Number  of  the 
is  likewife  encreafed  to  5,  or  more. 

Each  of  thefc  Stamina  has  it’s  propor  Afpex,  e.  e.  e.  which  is  a  pe¬ 
culiar  longifti  Subftance,  ftanding  upright,  oppofite  to  the  larger 
Flower- Leaves,  of  a  Yellow  Colour,  forked,  not  unlike  the  Tongue 
of  a  (mail  Bird,  at  the  lower  End,  where  it  is  fixed  to  the  Stamen 
here  likewile  it  is  broadeft,  but  as  it  afcends  it  becomes  narrower, 
and  it  s  upper  Extremity  is  a  little  crooked,  or  turned  to  one  Side  : 
It  feldom  exceeds  i  Inch  in  Length. 

It  appears  as  if  it  was  double,  with  a  longitudinal  Furrow  in  the 

middle,  in  which  Hollow  the  Stamen  feems  to  be  faintly  continued 
for  fome  Space. 

When  the  Plant  is  full  grown,  they  are  all  loaded  with  that  Kind 
of  final  1  Duft  called  Farina  fcecundans. 

Ovarium,  called  likewife  the  Fafculum  Seminale,  and  Pitlillum  bv 
fome,  //,  ^ 

Is  a  particular  Body,  which  arifes  from  the  Top  of  the  Peduncu¬ 
lus,  g.  about  i  of  an  Inch  long,  or  a  little  more,  of  a  deep  White 
Colour,  three  cornered,  and  divided  into  three  Loculamenta,  or  Cap. 
fulee,  in  which  the  Seeds  fwhich  however  feldom  come  to  Perfedlion 
with  usj  are  formed,  growing  bigger  and  bigger  after  the  Flower  falls 

blooming  State,  ifyou  cut  this  VefiTelacrofs  the 
middle,  you  may  perceive  the  whitifii  Rudiments  of  the  Seeds. 

From  the  upper  Part,  or  Apex,  of  the  Ovarium,  arifes  the  Stylus, 
h.  which  IS  a  long  flender  Tube,  that  lies  enclofed  within  the  tubu- 
lous  or  fiftular  Portion  of  the  Flower,  being  there  of  a  whitifh  Co¬ 
lour,  but  changing  into  a  Yellow  before  it’s  Divifion. 

This  Style  ordinarily  fplits  into  3  Parts,  juft  oppofite  to  the  Top 
of  the  Stamma,  where  the  Apices  take  their  Rife,  i.  i.  i.  and  thus  far 
It  lands  upright  in  the  Middle  of  the  Stamina  ;  for  the  fake  of  which 
only,  tnis  Plant  is  cultivated,  and  being  prepared,  (as  fhall  hereafter 

be  de  cribed)  makes  the  true  Saffron  of  the  Shops,  which  we  fo  fre¬ 
quently  ufe  in  Phyfic. 

I  call  thefe  Parcs  of  the  Stylus,  from  their  Figure  and  Shape,  Ca- 
pJamenta  Tuhtfornna,  or,  Appendices  Styli  Salpingoeides,  in  as  much  as 
they  very  exadily  reprefeac  a  Trumpet,  and  are  not  unlike  the  Fal- 

lopian 
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^opian  Tlube  in  Women,  being  narrow  at  their  Origin,  and  growing 
gradually  larger  towards  their  other  Extremity  *,  which  like  the  com¬ 
mon  Trumpet,  is  open  and  expanded ;  and,  like  the  ^^uhc^  Falloppii^ 
is  jagged,  or  fringed  at  the  Edge.  Vid.  Lit.  /^,  k. 

It  may  alfo  be  very  fitly  named  Crocus  officinarui?!^  becaufe  that  is 
the  Part  only  that  is  ufed  in  the  Shops. 

They  are  of  a  Yellow  Colour,  juft  at  their  Beginning,  continued 
from  the  upper  Part  of  the  Stylus.,  but  afterward  they  are  all  of  a 
deep  Red  Colour,  only  their  jagged  Extremities  are  tipt  with  White 
inclining  to  a  Yellow. 

Thefe  Luhcr,  or  Capillamenta.,  are  fron'i  i,  to  i  i  Inch  in 
Length. 

The  Stylus^  while  undivided,  is  ftrong  enough  to  fupport  itfelf,  be¬ 
ing  enclofed  within  the  tubular  Part  of  the  Flower  \  but  the  Capilla^ 
menta  being  very  weak  and  flender  at  their  Beginning,  this  occafions 
them  to  hang  down  between  the  Petala. 

The  Figure  reprefents  a  Root  of  the  Saffron- Plant,  that  has  two 
Stalks  enclofed  in  one  common  Vagina,  the  whole  Flower  widi  the 
Stamina  and  Apices  in  one,  and  the  Stylus  only  in  the  other  ;  with  the 
Leaves,  Pedunculi,  TindOvarium  in  both,  being  fairly  delineated  from 
the  Life, 

A.  A,  ^he  Flower  expanded  into  fix  beautiful  Segments,  a.  a.  Lhe 
Fiftulous  Part  of  the  Flower,  b.  c.  Lhe  fix  Petala,  c.c.  c.  Lhe  three  lar¬ 
ger  VtxzXTi.  b.b.b.  Lhe  three  fmaller  ones.  d.d.  Fhe  three  St2im\n?i,  or 
Chives,  e.e.e.  The  three  Aficas.  f.f.  Vafculum  Seminale,  g.  g. 

The  Pedunculi,  h.  h.  The  Stylus,  i.  i.  i.  The  three  Capillamenta  Tubi- 
formia.  k.k.k.  The  jagged  Extremity  f?/ //6*?  Capillamenta.  B.  B.  The 
Root.  C.  C.  The  Grajfy  Leaves. 

2.  As  Saffron  grows  at  prefent  moft  plentifully  in  Cambridgefoire,  The  Culture 
and  has  grown  formerly  in  feveral  other  Counties  of  England,  xFq  Manage- 
Method  of  Culture  does  not  I  believe,  vary  much  in  any  of 
and  therefore  I  have  judged  it  fufficient  to  fet  down  here  the  Obfer- gjand,  by  the 
vations  which  I  employed  proper  Perfons,  in  different  Seafons,  toA/z/^No.  405. 
make  in  the  Years  1723,  24,  25,  and  28,  up  and  down  all  that  P*  5^^- 
large  Trad  of  Ground  that  lies  between  Sajfron-Walden  and  Cam¬ 
bridge,  in  a  Circle  of  about  ten  Miles  Diameter.  In  that  Country 
Saftron  has  been  longeft  cultivated,  and  therefore  it  may  reafonably 
be  expeded  that  the  Inhabitants  thereof  are  more  throughly  acquain¬ 
ted  with  it  than  they  are  any  where  elfe. 

I  fhall  begin  with  the  Choice  and  Preparation  of  the  Ground. 

The  greateft  Part  of  the  Trad  already  mentioned  is  an  open  level 
Country  with  few  Inclofures;  and  the  Cuftom  there  is,  as  in  moft 
other  Places,  to  crop  two  Years,  and  let  the  Land  lie  fallov/  the 
third.  Saffron  is  always  planted  upon  fallow  Ground,  and  all  other 
Things  being  alike,  they  prefer  that  whkh  has  born  Barley  the  Year 
before. 
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The  Saffron  grounds  are  feldom  above  three  Acres,  or  lefs  than 
one,  and  in  choofing  thern,  the  principal  Thing  they  have  Regard 
to  is,  that  they  be  well  expofed,  the  Soil  not  poor,  nor  a  very  ftiff 
Clay,  but  a  temperate  dry  Mold,  fuch  as  commonly  lies  upon  Chalk, 
and  is  of  a  hazel  Colour  ;  though  if  every  Thing  elfe  anfwers,  the 
Colour  of  the  Mold  is  pretty  much  neglefted. 

The  Ground  being  made  choice  of,  about  Lady-day,  or  the  Be¬ 
ginning  of  Aprils  it  muft  be  carefully  ploughed,  the  Furrows  being 
drawn  much  clofer  together  and  deeper,  if  the  Soil  will  allow  it, 
than  is  done  for  any  Kind  of  Corn,  and  accordingly  the  Charge  is 
greater. 

About  five  Weeks  after,  or  during  any  Time  in  the  Month  of 
AArv,  they  lay  between  twenty  and  thirty  Loads  of  Dung  upon  each 
Acre,  and  having  fpread  it  with  great  Care,  they  plough  it  in  as 
before.  The  fhorteft  rotten  Dung  is  the  beft  *,  and  the  Farmers  who 
have  the  Conveniencies  of  making  it,  fpare  no  Pains  to  make  it  good, 
being  fure  of  a  proportionable  Price  for  it.  About  Midfummer, 
they  plough  a  third  Time,  and  between  every  fixteen  Foot  and  an 
half,  or  Pole  in  Breadth,  they  leave  a  broad  Furrow  or  Trench, 
which  ferves  both  for  a  Boundary  to  the  feveral  Parcels,  (when  there 
are  feveral  Proprietors  to  one  Enclofure)  and  to  throw  the  Weeds  in 
at  the  Proper  Seafon. 

To  this  Head  likewife  belongs  the  Fencing  of  the  Grounds,  be- 
caufe  moft  commonly,  though  not  always,  that  is  done  before  they 
plant.  The  Fences  confift  of  what  they  call  dead  Hedges,  or 
Hurdles  to  keep  out  not  only  Cattle  of  all  Sorts,  but  efpecially 
Hares,  which  would  otherwife  feed  on  the  Saffron  Leaves  during  the 
Winter. 

About  the  Weather  we  need  only  obferve,  that  the  hotteft  Sum¬ 
mers  are  certainly  the  bed,  and  if  therewith  there  be  gentle  Showers 
from  time  to  time,  they  can  hardly  mifs  of  a  plentiful  rich  Crop,  if 
tne  extream  Cold,  Snow,  or  Rain  of  the  foregoing  Winter  have  not 
prejudiced  the  Heads. 

1  he  next  general  Part  of  the  Culture  of  Saffron,  is  planting  or  fet- 
ting  the  Roots  the  only  Inflrument  ufed  for  which,  is  a  narrow 
Spade,  commonly  termed  a  Spit-JJjovel, 

The  Time  of  Planting  is  commonly  in  the  Month  of  July^  a  little 
fooner  or  later,  according  as  the  Weather  anfwers.  The  Method  is 
this.  One  Man  with  his  Spit-fhovel  raife,  between  three  and  four 
Inches  of  Earth,  and  throws  it  before  him  about  fix,  or  more  Inches; 
twoPerfons,  generally  Women,  following  him  with  Saffron-heads,  place 
them  in  the  farthefl  Edge  of  the  Trench  he  makes  at  three  Inches 
aiftance  from  one  another,  or  thereabouts.  As  foon  as  the  Digger 
or  ^  picter  has  gone  once  the  Breadth  of  the  Ridge,  he  begins  again  at 
the  other  Side,  and  digging  as  before,  covers  the  Roots  la(l  fet,  and 
makes  the  fame  Room  for  the  Setters  to  place  a  new  Row,  at  the 

fame 
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fame  Diftance  from  the  firft,  that  they  are  from  one  another.  Thus 
they  go  on  till  a  whole  Ridge,  containing  commonly  one  Rod,  is 
planted,  and  the  only  Nicety  in  digging  is  to  leave  fome  Part  of  the 
firft  Stratum  of  Earth  untouched  to  lie  under  the  Roots;  and  in  fet- 
ting,  to  place  the  Roots  diredtly  upon  their  Bottoms.  What  Sort  of 
Roots  are  to  be  preferred,  fhall  be  Ihown  under  the  fourth  Head  ; 
but  it  muft  be  obferved  in  this  Place,  that  formerly  when  Roots  were 
very  dear,  they  did  not  plant  them  fo  thick  as  they  do  now  ;  and 
that  they  have  always  fome  Regard  to  the  Size  of  the  Roots,  placing 
the  largeft  at  a  greater  Diftance  than  the  fmall  ones. 

The  Quantity  of  Roots  planted  in  an  Acre  is  generally  about  fix- 
teen  Quarters,  or  128  Buftiels,  which  according  to  the  Diftances 
left  between  them,  as  before  afligned,  and  fiippofing  them  all  to  be 
an  Inch  in  Diameter  one  with  another,  ought  to  amount  to  392040 
in  Number.  ^ 

From  the  Time  that  the  Roots  are  planted,  till  about  the  Begin¬ 
ning  of  September^  or  fometimes  later,  there  is  no  more  Labour  a- 
bout  them ;  but  as  they  then  begin  to  fpire,  and  are  ready  to  lliew 
themfelves  above  Ground,  which  is  known  by  digging  a  few  out  of 
the  Earth,  the  Ground  muft  be  carefully  pared  with  a  iharp  Hough, 
and  the  Weeds,  &c,  raked  into  the  Furrows,  becaufe  otherwife  they 
would  hinder  the  Growth  of  the  Plants. 

In  fome  Time  after  appear  the  Saffron  Flowers,  and  this  leads  us 
to  the  third  Branch  of  our  prefent  Method.  The  Flowers  are  ga¬ 
thered  as  well  before,  as  after  they  are  full  blown,  and  the  moft 
proper  Time  for  this,  is  early  in  the  Morning.  The  Owners  of  the 
Saft'rbn  get  together  a  fufficient  Number  of  Hands,  who  place  them- 
felvcs  in  different  Parts  of  the  Field,  pull  off  the  whole  Flowers, 
and  throw  them  Handful  by  Handful  into  a  Bafket;  and  fo  continue 
till  all  the  Flowers  are  gathered,  which  happens  commonly  about  ten 
or  eleven  o’Clock. 

Having  then  carried  home  all  they  have  got,  they  immediately 
fpread  them  upon  a  large  Table,  and  placing  themfelves  round  it, 
they  fall  to  picking  out  the  Filanienta,  Styli,  or  Ghives,  and  together 
with  them;  a  pretty  long  Portion  of  the  Stylus  itfelf,  or  String  to 
which  they  are  joined.  •  The  reft  of  the  Flower  they  throw  away  as 
ufelefs.  The  next  Morning  they  return  into  the  Field  again,  whe¬ 
ther  it  be  wet  or  dry  Weather,  and  fo  on  daily,  even  on  Sundap^ 
till  the  whole  Crop  be  gathered. 

The  Chives  being  .all  picked  out  of  the  Flowers,  the  next  Labour 
about  them  is  to  dry  them  on  the  Kiln.  The  Kiln  is  built  upon  a 
thick  Plank  fthat  it  may  be  moveable  from  Place  to  Place)  fuppor- 
ted  by  four  fhort  Legs.  The  Ourfide  confifts  of  eight  Pieces  of 
Wood,  about  three  Inches  thick,  joined  in  Form  of  a  quadrangular 
Frame  about  twelve  Inches  fquare  at  Bottom  on  the  Infide,  and 
twenty-Lwo  Inches  at  Top,  which  islikewife  equal  to  the  perpendicur 
VOL.  Vi.  Partii.  Rr  lar 
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lar  Height  of  it.  On  the  Forefide  is  left  a  Hole  about  eight  Inches 
fquare,  and  four  Inches  above  the  Plank,  through  which  the  Fire 
is  put  in.  Over  all  the  reft,  Laths  are  laid  pretty  clofe  to  one  ano¬ 
ther,  and  nailed  to  the  Frame  already  mentioned,  and  then  are 
plaiftered  over  on  both  Sides,  as  is  alfo  the  Plank  at  Bottom  very 
thick,  to  ferve  for  a  Hearth.  Over  the  Mouth,  or  wideft  Part, 
goes  a  Hair-Cloth  fixed  to  two  Sides  of  the  Kiln,  and  likewife  to  two 
Rollers,  or  moveable  Pieces  of  Wood,  which  are  turned  by  Wedges 
or  Screws,  in  order  to  flretch  the  Cloth.  Inftead  of  the  Hair-Cloth 
many  People  now  ufe  a  Net- work  of  Iron-wire,  with  which  it  is  ob- 
ferved,  that  the  Saffron  dries  fooner,  and  with  a  lefs  Quantity  of 
Fewelj  but  the  Difficulty  of  preferving  the  Saffron  from  burn¬ 
ing,  makes  the  Flair-Cloth  be  preferred  by  the  niceft  Judges  in 
drying. 

The  Kiln  is  placed  in  a  light  part  of  the  Houfe,  and  they  begin  by 
laying  five  or  fix  Sheets  of  white  Paper  on  the  Hair-Cloth,  upon 
which  they  fpread  the  wet  Saffron,  between  two  ^and  three  Inches 
thick.  This  they  cover  with  other  Sheets  of  Paper,  and  over  thefe 
Jay  a  coarfe  Blanket  five  or  fix  times  doubled,  or  inftead  thereof,  a 
Canvas  Pillow  filled  with  Straw,  and  after  the  Fire  has  been  lighted 
for  fome  time,  the  whole  is  covered  with  a  Board,  having  a  large 
Weight  upon  it.  ^ 

At  firft  they  give  it  a  pretty  ftrong  Heat,  to  make  the  Chives 
fweat,  as  their  Expreffion- is  •,  and  in  this,  if  they  do  not  ufe  a  great 
deal  of  Care,  they  are  in  danger  of  fcorching,  and  fo  of  fpoiJing  all 
that  is  on  the  Kiln. 

When  it  has  been  thus  dryed  for  about  an  Hour,  they  take  off  the 
Board,  Blanket,  and  upper  Papers,  and  take  the  Saffron  off  from 
that  which  lies  next  it,  raifing  at  the  fame  time  the  Edges  ofthe  Cake 
with  a  Knife.  Then  laying  on  the  Papers  again,  they  Hide  in  ano¬ 
ther  Board  between  the  Hair- Cloth  and  under- Papers,  and  turn 
both  Papers  and  Saffron  upfide  down,  afterwards  covering  them  as 
above.  '  .  ' 

This  fame  Heat  is  continued  for  an  Hour  longer  ;  then  they  look 
to  the  Cake  again,  free  it  from  the  Papers  and  torn  it ;  then  they 
cover  it,  and  lay  on  the  Weight  as  before.  -  If*  nothing  happens 
amifs,  during  thefe  firft  two  Hours,  they  reckon  the  Danger  to  be 
over  j  for  they  have  nothing  mpre  to  do,  but  to  keep  a  gentle 
Fire,  and  turn  their  Cake  every  half  Hour,  ’till  it  be  thoroughly 
dry  ;  for  doing  which  as  it  ought,  there  are  required  full  twenty- four 
Hours.  ' 

In  drying  the  large  plump  Chives  they  ufe  nothing  ;  but  towards 
the  latter  End  of  the  Crop,  when  thefe  come  to  be  fmaller,  they 
fprinkle  the  Cake  with  a  little  fmall  Beer,  to  make  it  fweat  as  it 
ought;  and  they  begin  now  to  think,  that  ufing  two  linnen  Cloths 
next  the  Cake,  inftead  of  the  two  innermoft  Papers,  may  be  of 
2  .  .  fome 


The  Culture  and  Management  of  Saffron  in  England. 

fome  Advantage  in  drying  ;  but  this  Pradlice  is  followed  as  yet  but 
by  few. 

Their  Fire  may  be  made  of  any  kind  of  Fewel  ;  but  that  which 
fmoaks  the  lead  is  bed,  and  Charcoal  for  that  Reafon  is  preferred  to 
any  other. 

What  Quantity  of  Saffron  a  fird  Crop  will  produce  is  very  un¬ 
certain.  Sometimes  five  or  fix  Pounds  of  wet  Chives  are  got  from 
one  Rod;  fometimes  not  above  one  or  two,  and  fometimes  not  c- 
nough  to  make  it  worth  while  to  gather  and  dry  it.  But  this  is  al¬ 
ways  to  be  obferved,  that  about  five  Pounds  of  wet  Saffron  go  to 
make  one  Pound  of  dry,  for  the  fird  three  Weeks  of  the  Crop,  and 
fix  Pounds  during  the  lad  Week;  and  now  the  Heads  are  planted 
very  thick,  two  Pounds  of  dryed  Saffron  may,  at  a  Medium,  be 
allowed  to  an  Acre  for  a  fird  Crop,  and  four  and  twenty  Pounds  for 
the  two  remaining,  the  third  being  confiderably  larger  than  the 
fecond. 

In  order  to  obtain  thefe,  there  is  only  a  Repetition  to  be  made 
every  Year  of  the  Labour  of  houghing,  'gathering,  picking  and  dry¬ 
ing,  in  the  fame  manner  as  before  fet  down,  without  the  Addition  of 
any  thing  new;  except  that  they  Jet  Cattle  into  the  Fields,  after  the 
Leaves  are  decayed,  to  feed  upon  the  Weeds ;  or  perhaps  mow  them 
for  the  fame  Ufe. 

About  the  Midfummer  after  the  third  Crop  is  gathered,  the  Roots 
mud  all  be  taken  up  and  tranfplanted :  The  Management  requifite 
for  which  is  the  fourth  Thing  to  be  treated  of.  To  take  up  the  Saf¬ 
fron  Heads,  or  break  up  the  Ground,  as  their  Term  is,  they  fome¬ 
times  plough  it,  fometimes  ufe  a  forked  Kind  of  Hough  called  a 
Pattock,  and  then  the  Ground  is  harrowed  once  or  twice  over;  du¬ 
ring  all  which  Time  of  ploughing,  or  digging  and  harrowing,  fif¬ 
teen  or  more  People  will  find  Work  enough  to  follow  and  gather, the 
Heads  as  they  are  turned  up.  > 

They  are  next  to  be  carried  to  the  Houfe  in  -Sack's,  and  there 
to  be  cleaned  or  raifed.  This  Labour  confids  in  clearing  the  Roots 
thoroughly  from  Earth,  and  from  the  Remains  of  old  Roots,  old  In¬ 
volucra,  and  Excrefcencies ;  and  thus  they  become  fit  to  be  planted 
in  new  Ground  immediately,  or  to  be  kept  for  fome  Time  without 
Danger  of  fpoiling.  * 

The  Quantity  of  Roots  taken  up,  in  Proportion  to  thofe  that  were 
planted,  is  uncertain  ;  but  at  a  Medium  it  may  be  faid,  that  allow¬ 
ing  for  all  the  Accidents  that  happen  to  them  in  the  Ground,  and  in 
breaking  up,  from  each  Acre  may  be  had  twenty-four  Quar¬ 
ters  of  clean  Roots,  all  fit  to  be  re-planted.  The  Owners 
are  fure  to  choofe  for  their  own  Ufe  the  largeff,^  plumpeft,  and 
fatteft  Roots,  but  above  all,  they  rejedt  the  longifli  pointed  ones, 
which  they  call  Spickets  or  Spickards ;  for  very^  fmall  round  or  fiat 

Roots  are  fometimes  obferved  to  flower. ,  "  ?! 
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This  is  the  whole  Culture  of  Saffron  in  the  Country  above-men¬ 
tioned  ;  and  we  have  only  now  to  confider  the  Charges  and  Profits 
which  may  be  fuppofed,  one  Year  with  another,  to  attend  this  Branch 
of  Agriculture  *,  and  of  thefe  I  have  drawn  up  the  following  Compu¬ 
tation  for  one  Acre  of  Ground,  according  to  the  Price  of  Labour  in 
this  County. 

Rent  for  three  Years 
Ploughing  three  Times 

Dunging  - -  - - 

Hedging 


/. 

3 

o 

3 

I 


j. 

o 

.18 

12 

16 


Spitting  and  fetting  the  Heads  - 
Weeding,  or  paring  the  Ground 
Gathering  and  picking  the  Flowers 
Drying  the  Flowers 


I  12 


I 

6 


4 

10 

6 


Inftruments  of  Labour  for  three  7 

Years  with  the  Kiln,  about  -  J 

Ploughing  the  Ground  once  and  har-  7 

rowing  twice  -  - - -  j 

Gathering  the  Saffron  Heads  - — 

'Raifing  the  Heads  - -  - 


d. 

o 

o 

o 

o 

o 

o 

o 

o 


0100 


O  12 

I  00 
I  12 


O 

O 


Total  Charge  23  12  o 

^  This  Calculation  is  made  upon  the  Suppofition,  that  an  Acre  of 
Ground  yields  twenty  fix  Pounds  of  neat  Saffron  in  three  Years, 
which  I.  {fated  only  as  a  mean  Quantity  between  the  greateft  and  the 
leaft  ;  and  therefore  the  Price  of  Saffron  muft  be  adjufted  accord. 

which  I  think  cannot  be  done  better  than  by  fixing  it  at  thirty 
Shillings  Pound  fince  in  very  plentiful  Years  it  is  fold  for  twen. 
ty,  and  is  fometimes  worth  between  three  and  four  Pounds.  At  this 
Rate,  twenty- fix  Pounds  of  Saffron  are  worth  thirty-nine  Pounds, 
and  the  neat  Profits  of  an  Acre  of  Ground  producing  Saffron,  will  in 
three  Years  amount  to  fifteen  Pounds  thirteen  Shillings,  or  to  about 
five  Poui^s  four  Shillings  yearly.  This,  I  fay,  may  be  reckoned 
the  neat  Profit  of  an  Acre  of  Saffron,  fuppofing  that  all  the  Labour 
were  to  be  hired  for  ready  Money ;  but  as  the  Planter  and  his  FL 
mily  do  a  confiderable  Part  of  the  Work  themfelves,  fome  of  this 
Lxpence  is  faved :  That  is,  by  planting  Saffron,  he  not  only  may 
realonably  expe(5t  to  clear  about  five  Pounds*  yearly  Acre,  but 
aifo  to  maintain  himfelf  and  Family  for  fome  Part  of  each  Year  ;  and 
It  IS  upon  this  Suppofition  only,  that  the  Refult  of  other  Computa- 
tions  which  have  been  made  of  the  Profits  of  Saffron,  can  be  faid  to 

have  any  tolerable  Degree  of  Exadnefs;  but  the  Calculations  them- 

Jeives  are  undoubtedly  very  unaccurate. 

I  have  faid  nothing  here  concerning  the  Charge  in  buying,  or  Pro¬ 
fits  in  felling  the  Saffron  Heads,  becaufe  in  any  large  Trait  of  Ground 

^  thefe 
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thefe  muft  at  length  always  ballance  one  another,  while  the  Quantity 
ot  Ground  planted  yearly  continues  the  fame,  which  has  been  pretty 
much  the  Cafe  for  feveral  Years  pad. 

III.  Agnus  didtus  Vegetabilis  Scythicus,  Barbaro  nomine  Barametz  A  Dijertation 
Borometz  vel  Boranetz  inter  Hiftorias  Nac.  Scriptores  ell  notus.  onthe 
De  hoc  imprimis  egerunt  Athanafius  Kircherus  in  Opere  de  Arte 
Magnetica,  {a)  qui  cicat  Sigifmundum  L.  B.  ab  Herberllein, 
tonem  Armenum,  Surium  &  Jul.  Csef.  Scaligerum,  Francifcus  Baco  m  d.  Dm- 
de  Verulamio,  Fortunius  Licetus,  (f)  Andreas  Libavius,  (J)  Eu*  t>ic. -F.  ie.  5 
febiu's  Nierenbergius,  {e)  Adamus  Olearius  f/J  &  Olaus  Wormius,  39o- p^g. 

ut  caeteros,  quos  inter  multi  Botanici,  qui  eandem  fere  canunt 
cantilenam,  nunc  taceam. 

Hunc  Julius  Caef.  Scaliger  {h)  titulo  Agni  Scythici,  Borametz, 
fequentem  in  modum  defcribit :  “  Superiora  ludum  putes,  prout  eft 
‘‘  admirabilis  Tartaricus  frutex.  Tartarorum  horda  primaria  Zau- 
“  olha  eft,  vetuftilTimte  nobilitatis  commendatione.  In  eo  agro  fe- 
runt  femen  feminis  Melonis  fimillimum,  fed  minus  oblongum. 

Ex  eo  fatu  plantam  exire,  quam  Borametz,  id  eft,  agnum  vocant! 

“  Crefcit  enim  agni  figura  ad  pedum  fere  ternum  altitudinem:  quem 
“  pedibus,  ungulis,  auribus,  toto  capite,  praeterquam  cornibus,  re- 
“  praefentat.  Pro  cornibus  pilos  gerit,  fingularis  cornu  fpecie.  Ob- 
‘‘  ducitur  corio  tenuiflimo:  cujus  detradi  ufus  ad  capitum  tegmina 
‘‘  incolis.  Ferunt  internam  pulpam  Gammari  referre  carnes.  Cae- 
“  terum  e  vulnere  quoque  fanguinem  manare.  Dulcore  eflTe  ad mi- 
‘‘  rabili.  Radicem  humoexertam  furrigeread  umbilicum  ufque  illud 
“  miraculi  fovet  magnitudinem.  Quandiu  vicinis  obfidetur  herbu- 
“  lis,  tamdiu  vivere,  quafi  agnum  in  Iseto  pafcuo.  Abfumptis  illis, 
tabefcere,  atque  interire.  Idque  non  folum  vel  cafu,  vel  tradu 
“  temporis,  fed  etiam  experiundi  gratia,  fubtradlis,  ^atque  ablatis 
“  evenire.  Quin  illud  auget  admirationem :  appeti  a  Lupis  earn, 

‘‘  non  item  ab  aliis  beftiis,  quae  carne  vefcantur.  Hoc  quafi  con- 
dimentum,  atque  intritum,  ad  fabulae,  &  agni  allufionem.  Illud 
fcire  velim  :  Ab  uno  ftirpite,  quatuor  difiita  crura  cum  fuis  pedi- 
“  bus  qui  poflint  provenire,  atque  produci. 

“  Hxc,  quod  non  ignorarem  haud  ingrata  fore  tibi,  caeterifque 
Philologiae  ftudiofis,  enarravi  partim  a  nobiliffimis,  partim  ab  ex,- 
‘‘  ercitatiflimis  in  rerum  Natura  viris  non  folum  Ie6la,  fed  etiam 
“  audita  :  quibus  ingenii  tui  ampliflima  fpatia  implere  aliqua  ex  par- 
“  te  pofles.” 

Pari  ratione  cjeteri  eum  defcribunt,  vel  potius  ex  Scaligero  exfcri- 
bunt  Authores,  quorum  tamen  nonnulli  in  quibufdam  circumftantiis 

/,1  Pag.  504,  &  505.  [b)  Hiflor.  Natur.  Cent,  7.  N^.  609.  {c)  De  Spoiv 

taneo  Viventium  Ortu.  C.  45,  {d)  Hiftoria  Agni  Scythiae.  [e)  Hiftor.  Natural. 

p.  34.  De  Itinere  Perfico.  155.  {g)  Muf.  190.  {^)  De  Subtili¬ 

tate  contra  Cardanum  Exerc.  181.  §.  29,  &  30. 

variant,. 
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variant,  &  Athanafius  Kircherus  ejufdem  addit,  vel  ut  reftlus  dicam 
fingit  figuram.  Imo  in  nonnullis  Rerum  Nat.  Mufeis,  ut  in  Wor- 
miano,  Swammerdammiano,  ejus,  uti  volunt,  quondam  demon- 
flrabarur  detradla  pellis. 

Antonius  Deufingius  (i)  rem  accuratiori  rationis  trutina  ex¬ 
aminans,  fabulofa  effe,  quse  de  Agno  hoc  traduntur,  fubolfecit,  & 
ipfum  Julium  Ctef.  Scaligerum,  qui  inter  primos  Authores,  ut  fu- 
pra  dictum,  ejus  meminit,  eum  ut  fabulam  tradtafle  evincere  conatur. 
Quemadmodum  ^  alii,  minus  creduli,  eundem  in  dubium  voca¬ 
runt. 

Et  revera  totam  hanc  de  hoc  Agno  Hiftoriam,  fi  ab  animo  prae¬ 
judiciis  vacuo  accurate  examinetur,  fabulam  fapere,  imo  efie,  & 
Deufingium  recSle  judica  fle,  fequentes  evincunt  rationes. 

1^.  Quia  a  nullo  fide  digno  Authore  Agnus  ejufmodi  Vegetabilis 
unquam  vifus.  Qu^  enim  Oiaus  Wormius  (k)  narrat  ex  relatione 
D.  Eovaldi  de  Kleifs,  Eledoris  Brandenburgici  Legati,  (ipfi  fcilicet 
in  confinibus  Tartaris  degenti  a  Tartaro  quodam  fuiflfe  oblatam  ejuf- 
rnodi  plantam  exficcatam,  foliis  Tabaci,  cujus  cauli  adhaerebat 
frudlus,  agnellum  figura  plane  referens,  magnitudine  pedali,  vellere 
crifpo  tedtus)  fufpedla  funt,  cum  Vir  ille  Nobilifllmus,'ab  aftuto 
quodam  Tartaro,  ipfi  fucum  faciente  facile  feduci  potuit.  Quid  ve- 
rode  pellibus,  qu^  hoc  nomine  in  Mufseis  demonflrantur,  fentiendum 
fit,  ex  infra  dicendis  apparebit. 

,*  2^.  Quia  a  DodtiflT.  &  RerurhNat.  Scientiflimo  Engelberto  Kaemp- 
fero,  M.  D.  (/)  in  fuppofita  hujus  Agni  patria  anxie  licet  quaefitus, 
tamen  nihil  huic  fimile  inventum  *,  haec  enim  ejus  funt  verba  :  “  Quia 
“  de  exiftcntia  Zoophyti  gramina  pafcentis,  nullibi  Tartariae  apud 
“  vulgum,  vel  Botanicae  peritos  exeat  notitia  &  memoria,  prout  ipfe 
“  ad  rifum  &  naufeam  exploravi,  neque  ulla  res  Borometz  did:a, 
“  praeterquam  ovinum  pecus  ibidem  poteft  reperiri,  meram  elTe, 

quicquid  de  hac  planta  proditur,  fidionem  &  fabulam  aflferi- 
“  mus.” 

3°.  Denique  quia  tota  de  hoc  Agno  relatio  fabulae  adeo  videtur 
fimilis,  ac  ovum  ovo. 

Fabula  autem  hujus  originem  optime  detexit  diligentiflimus 
Naturae  in  Orientalibus  Regionibus  Scrutator,  jam  jam  laudatus 
Kaempferus  loc.  cit.  ubi  (praemifiis  de  Etymologia  vocis  Borometz, 
quod  corruptum  ait  ex  Mofcovitico  Boranetz,  Polonicc  Baranek, 
quod  diminutivum  eft:  vocus  Baran  Sclavonicae  originis,  Polonis  Ruf- 
fifque  ovem  fignificantisj  ait,  in  quibufdam  Provinciis  circa  Cafpium 
Mare  efle  quoddam'  ovium  genus,  praeter  vulgare  nobis  cognitum, 
quod  ab  eo  in  multis  diferepat,  imprimis  commendabile  pellium 

(?)  De  Agno  Vegetabili,  quod  extat  in  Fafciculo  ejus  Difiertationum  feleilr-.rum,  p. 
598.  &  Teq,  (/^)  /.  c.  (/)  Obfervat.  de  Agno  Scythico  f.  fru6la  Borometz  quae  extat 
in  Differt,  fua  inaugurali,  nec  non  in  Amoenitatum  Exoticarum  Fafciculo  III.  Obf.  i . 
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elegantia,  quas  defcribit,  &  qua  ratione  ad  ufiis  pro  veftimentis  ador¬ 
nandis  Tartaris  Perfifque  familiares  prteparentur,  docet,  &  addit: 
‘‘  Magnatum  divitumque  faftum  fupra  vulgi  fortem  amiciri  cupien- 
“  tem,  pullorum  pelliculas  expetere,  qui  annofis  multo  teneriores 
“  &  eo  quidem  cariores,  quo  juniores  fuerunt  agnelli,  quibus  de- 
“  tradfas  funt;  horum  enim  pili  a  pellionibus  cogi  patiuntur  in  fub- 
“  tiliores  &  denfiores  cirros,  qui  toti  pelliculse  pretium  &  venudatem 
“  tribuunt.  Inde  fit,  ut  teneritatis  &  lucri  infidiatores  non  vereantur 
“  ipfam  anticipare,  crudeli  laniena,  nativitatem,  &  matribus  uterum 
“  gerentibus,  diffedio  ventre  partum  ante  partum,  eximere,  folius 
“  gratia  pelliculae  obtinendae.  Haec  rite  elaborata,  tam  dubiam 
“  prorfus  &  delicatiflimam  teneritatem  exhibet,  ut  refedis  extremi- 
“  tatibus,  vix  agninae  cutis  retineat  fimilitudinem,  fed  ignaram  cre- 
“  dulitatem,  fpecie  quadam  membranae  cucurbitinae  lanuginofae  pof- 
“  fit  decipere.  His  fubjungit:  Pretium  pelliculae,  pro  bonitatis 
opinione,  exfurgitad  aureos  tres,  vel  amplius*,  fervit  ea  pro  dupli- 
catione'  mitrarum,  nec  raro,  ornatus  gratia,  togarum  &  amicu- 
lorum  limbum  conftituit^  Tandem  concludit:  Sive  fabula  haec 
“  natales  debeat  conjed:urae  alicujus  contemplatoris  Philofophi,  five 
infeitis  tribuenda  fit  primi  relatoris,  qui  per  linguae  ignorantiam, 
vel  incuriam,  in  parergo  rem  auditam  perperam  intellexifle  potuit, 
“  five  cuicunque  acceptam  referamus  occafioni  alii,  qua  per  longe 
^  diffitas  regiones  pafTim  provedfa,  ambiguas  teneritatis  pellicula, 
integritatem  hiftoriae  ac  nominis  fui  amiferit :  donec  tandem  appul- 
“  fa  nobis  cum  prodigii  lepore,  in  Virum  illuftrem,  curiofum  &  hu- 
jus  peregrinas  lanuginis  admiratorem  incidens,  vegetabili  vultu 
fuo  fidem  prodigii,  ut  folent  mirabilia  omnia,  nullo  negotio 
fecerit.  Sic  authoritate  illuftratus  error,  mox  feriptis  quoque 
“  firmatus,  fapientifii morum  ingenia  &  vulgi  opinionem  ita  occu- 
“  pavit,  ut  hodie  pro  Zoophyti  fpecie  inter  rariora  Mufieorum  often- 
“  tari  foleat,  quas  verifiima  Casfarei  fcetus  pellicula  eft”.  Hadlenus 
ille. 

Ex  citatis  patet  pelles  illas  agninas  Perficas  quae  a  Pellionibus  no- 
ftris  JpCtOdnrfCftC  TBntnnfeCIt  fal utantur,  hujus  effe  generis,  quam¬ 
vis  non  optimas  notas,  illorum  fcilicet  agnorum,  qui  C^farea  fe^ione 
ex  Matrum  uteris  exfeinduntur,  cum  earum  pretium,  tede  Kcemp- 
fero  ad  aureos  tres,  vel  amplius  in  ipfa  eorum  patria  exfurgat,  no- 
ftrae  vero  pretio  longe  minori  apud  nos,  unico  fcilicet  aureo,  ad  furn- 
mum  veneant. 

Interim  ante  triennium  circiter  Vir  quidam  eruditus  &  curiofuB 
cx  Mofeovia  iter  faciens  &  urbem  nodram  tranfiens,  Mufsolum 
meum,  inter  alia  quasdam  Naturalia,  Agno  ejufmodi,  ut  vocabat, 
Scythico,  quod  pro  genuino  Borometz,  ceu  magnum  ^n^.vsKtrjv  ven¬ 
ditabat,  ditavit.  Hic  fex  pollicum  prteter  propter  erat  longitudinis, 
capite  cum  auribus  &  quatuor  cruribus  indruAus,  coloris  ferruginei 
&  totus  lanugine  quadam  indar  panni  holoferici  villofi 
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vulgo  didi,  tedus,  auribus  &  cruribus,  quse  glabra  erant,  coloris  ad 
ful'cum  magis  vergentis,  exceptis.  (*)  ad  examen  vocatum  cognovi 
non  eflfe  animalis  naturae,  neque  frudum  alicujus  plantae,  fed  radicem 
cujufdam  vegetabilis  crafTam,  reptantem  &  viilofam,  vel  potius  cau¬ 
lem  fcandentem  plantas  alicujus  qui  arte  oblletricante  figuram 
aliqualem  animalis  quadrupedis  acquifiverat.  Crura  enim  qua- 
tuor  erant  tot  reliquias  caulium,  vel  fi  mavis  pediculorum  ab- 
fciflbrum,  qui  folia  fuftentaverant,  quemadmodum  &  aures,  qui 
tamen  cornibus  fimiliores ;  praeterea  hinc  inde  emergentes  fibras, 
per  quas  more  caeterarum  nutrimentum  radix  crafla,  ,vel  potius  caulis 
&  per  hunc  planta  ceperat,  nullum  amplius  relinquebant  dubium. 
Quartum  quoque  crus  anterius,  non  ut  castera  corpori’ continua,  fed 
arte  erat  intrufum,  quemadmodum  &  ipfum  cum  collo  caput  fubtili 
modo  annexum,  accuratiori  examine  deprehendi.  Ut  adeo  hic  Ag¬ 
nus  eodem  artificio  ex  radice  hac  vel  caule  formatus  fuerit,  quo  Ho¬ 
munciones  ex  Mandragorae  &  Bryonias  radicibus  qui  SlliaUllEtt  vul¬ 
go  dicuntur  ab  Agyrtis.  Remanfit  mihi  t^men  dubium,  .ex  qua 
planta  hoc  ludibrium  artis  &  naturse  efFormatum  fit,  quanqu^rn  mox 
lubiit  cogitatio  illud  plantas  cuidam  ex  capillarium  genere  vulgo  didto 
adfcribendum  eflTe,  cujus  varia  habebam  indicia,  ab  analogia  mihi 
cognitarum  quarundam  exoticarum  fpecierum,  nonnullarumque  ab  II- 
luftri  Hans  Sloane  &  Rev.  P.  Carolo  Plumier  in  fplendidifliinis 
fuis  Operibus  defcriptarum  &  delineatarum  ;  utpote,  quarum  diverfas 
caules  fcandentes  ejufmodi  lanugine  ferruginea  f  rufefeente  mufeoj 
ut  vocant,  tedtos  emittunt.  Interim  tamen,  ex  qua  fpecie  praecife, 
determinare  non  volui.  Peculiarem  itaque  forte  nondum  deferiptam 
fpeciem  elTe,  quas  in  Tartaria  reperitur,  arbitror,  donec  cum  tem¬ 
pore  certiora  edodtus  fuero.  t, 

Hanc  meam  fententiam  confirmant,  quas  poftmodum  legi  in 
Tranfadtionibus  Philofophicis  Anglican  is  (m)  ubi  Illuftris  Ds.  Hans 
Sloane,  fimilem  Agnum  Scythicum- fidium  ex  India  Orientali  nadtus 
defcripfit  &  delineavit,  qui  tamen  longe  minus  Agni  figuram  refert, 
quam  meus  memoratus. 

Credo  autem  ejufmodi  Agnos  ex  certis  radicibus  vel  caulibus  Jn 
Mofeovia  &  Tartaria  effingi,  ut  aliquo  modo  Hifiorise  Agni  Scy¬ 
thici  Vegetabilis  adftruatur  Veritas.  Quis  autem  non  videt  hunc  ab 
eo,  qui  a  fupra  citatis  Authoribus  deferibitur,  plane  diverfum,  nec 
tanta  admiratione  dignum  efle,  cum  etiam  hic  ex  variis  radicibus 
varia  portenta,  quas  rerum  naturalium  quarundam  fimilitudinem  ali¬ 
qualem  habeant,  effingi  poffint ;  quemadmodum  fupra  de  Mandra¬ 
goras  radicibus  retuli  dum  interim  hic  non  magis  agnus  dicendus,  fed 

(*).  rtd  Figuram  natura  dimenfione  expreffam;  (m)  287.  p  861.  quod  etiam 

reperitur  in  the  Philofcphical  Tranfa^ions  abridged  by  John  Lowthorp,  Vol.  2.  p,  646.  f. 
1 60. 
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radix  vel  caulis  revera  eft  &  manec  plantas  cujufdam,  ac  Homunci¬ 
ones  ailcaunen,  Belgice  Pisse  Diefjes  {n)  didi,  radices  Man¬ 
dragorae. 

IV.  I.  The  firft  aruibeft  Sort  of  Cinnamon,  which  grows  in  great  Account  of 

Plenty  in  Ce)lo>u  and  is  peculiar  to  that  IQand,  is  called  by  the  Na- 
lives  RaJfeCorondey  that  is,  (liarp,  fweet  Cinnamon,  ’Tis  this  choice  lo'n,  Wi/V 
Sort,  which  is  exported  yearly  by  the  Butch  Eaf-India-Company^  by  feveml Sorts, 
whom  it  hath  been  prohibited  under  fevere  Penalties,  that  no  other  Communicated 
Sort  (hould  be  mixed  with  it.  ^  ^ 

The  fecond  Sort  is  called  Canatle  Coronde^  that  is,  bitter  and  ad-  cimamon 
ftringent  Cinnamon  ;  for  the  Ceylonefe^  in  their  Language,  call  Cin-  Tmdeand  Ma- 
namon  in  general  Coronde^  and  Canaite  fignifies  bitter  and  adftringcnt. 

The  Bark  of  this  Tree  comes  off  very  eafily,  and  fmells  very  agreea- 
bly  when  frefh,  but  hath  a  bitter  Tafte.  It  is  ark  Advantage  to  us,  geba,  at  km- 
that  it  doth  not  grow  in  great  Plenty  hereabouts,  becaufe  one  might  fterdam.  Tran- 
eafily  miftake  it  for  a  better;  as  indeed,  in  general,  it  requires 
good  deal  of  Skill  and  Attention  fo  to  diftinguifli  the  Cinnamon 
Trees  from  each  other,  as  not  to  choofe  now  and  then  a  worlc  Sort  no.  409.  p. 
for  the  beft.  The  Root  of  this  fecond  Tree  yields  a  very  good  fort  97. 
of  Camphire. 

The  third  Sort  is  called  Capperoe  Coronde^  that  is  Camphorated  Cin¬ 
namon,  becaufe  it  hath  a  very  ftrong  Smell  and  Tafte  of  Camphire. 

It  grows  plentifully  enough  in  the  IQand,  but  not  in  the  Eaftern 
Parts  of  it  i  However,  they  find  Means  now  and  then  to  fend  it  o- 
ver  privately,  and  fell  it  to  the  Banes  and  Englijh^  who  come  to 
Trade  upon  the  Coafts  of  Conmandel ;  for  as  long  as  there  is  but  one 
Port  in  the  IQand  left  open,  abundance  of  this  fort  of  bad  Merchan¬ 
dize  may  be  exported.  Befides,  there  is  fort  of  a  Canella^  on  the 
Continent  of  India^  about  Goa^  which  is  very  like  this  fort  of  Cin¬ 
namon  Tree,  though  it  hath  nothing  of  the  true  Cinnamon,  The 
fame  fort  of  Canella  agrees  in  many  Things  with  the  Canella  Aiala- 
harica  SylveJIris^  a  wild  Cinnamon  Tree,  growing  upon  the  Coafts 
of  Malabar.  And  although  with  regard  to  the  Shape  of  the  Tree, 
and  the  outward  Appearance  of  the  Bark  and  Leaves,  there  is  very 
little  Difference  to  be  obferved  between  thefe  two  forts  of  Canella^  and 
the  beft  fort  of  Cinnamon,  yet  the  latter  is  vaftly  fuperior  in  Richnefs, 

Virtue,  and  Sweetnefs. 

The  fourth  Sort,  called  IFelle  Coronde,  that  is,  the  S-andy  Cinnamou, 
becaufe  upon  chewing  it,  one  feels  as  it  were.  Bits  of  Sand  between 
the  Teeth,  though  in  Fad  there  is  nothing  fandy  in  it.  The  Bark 
of  this  Tree  comes  off  eafily  enough,  but  is  not  fo  eafily  rolled  up 
into  a  fibular  Form,  as  other  forts  of  Cinnamon  are,  being  apt  to 

(«)  De  quibus  vid.  Deufingius  de  Mandragors  Mangoniis,  quod  extat  in  ejufdam 
Fafciculo Diflertationum^  586.  nec  non  Mifcellan.  Natur.  Curlof. '  P*  i*  A  i.  Obf  48. 
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burfl  open  and  unfold  itfelf.  It  is  of  a  fharp  and  bitterifh  Tafte 
and  the  Root  of  it  yields  but  a  fmall  Quantity  of  Camphire. 

The  fifth  Sort  is  called  Sewel-Coronde^  Sewel  in  the  Ceylonefe  Lan¬ 
guage  fignifies  mucilaginous,  or  glutinous.  This  fort  acquires,  in 
drying,  a  very  confiderable  Degree  of  Hardnefs,  which  upon  chew¬ 
ing  of  it  fufficiently  thews  itfelf.  It  hath  otherwife  but  little  Tafte, 
and  an  ungrateful  Smell*,  but  the  Colour  of  it  is  very  fine,  and  it  is 
not  many  Years  fince  I  firft  took  Notice,  that  the  Natives,  who  are 
ail  Blacks,  mix  a  good  deal  of  this  mucilaginous  Cinnamon  with  the 
beft  Sort,  the  Colour  of  both  being  very  much  alike,  excepting  only, 
that  in  the  good  Sort  there  appear  a  few  yellowifh  Spots  towards  the 
Extremities. 

The  fixth  Sort  is  called  Nieke  Coronde^  the  Tree  which  bears  it, 
having  a  good  deal  of  Refemblance  to  another  Tree,  whicK  is  by 
them  called  ISIieke  Gas^  and  the  Fruit  it  bears  Nieke,  The  Bark  of 
this  fort,  hath  no  manner  of  Tafte  or  Smell,  when  taken  off,  and  is 
ufed  by  the  Natives  only  in  Phyfic.  For  by  roafting  of  it  they  ob¬ 
tain  a  Water  and  Oil,  which  they  anoint  themfelves  withal,  think¬ 
ing  thereby  to  keep  off  all  forts  of  noxious  Fumes,  and  Infections  in 
the  Air.  They  likewife  exprefs  a  Juice  out  of  the  Leaves  of  it, 
which  they  fay  cools  and  ftrengthens  the  Brain,  if  the  Head  be  rub¬ 
bed  with  it. 

The  feventh  Sort  is  called  DaweLCoronde^  that  is,  Drum-Cinna¬ 
mon,  in  Low  Dutch 'Trommel-Caneel:  The  Reafon  of  this  Appellation 
is,  becaufe  the  Wood  of  this  Tree,  when  it  is  grown  hard  enough, 
is  light  and  tough,  and  that  Sort,  of  which  the  Natives  make  fome 
of  their  Veffels  and  Drums,  which  they  call  Dawel,  The  Bark  is 
taken  off,  when  the  Tree  is  yet  growing,  and  is  of  a  pale 
Colour :  The  Natives  ufe  it  in  the  fame  Manner  with  the  fixth 
Sore. 

The  eighth  Sort  is  called  Catte^Coronde^  that  is,  the  thorny  or 
prickly  Cinnamon  *,  Catte,^  in  the  Ceylonefe  Language,  fignifying  a 
Thorn,  or  Prickle;  for  this  Tree  is  very  prickly.  The  Bark  is  in 
fome  Meafure  like  Cinnamon,  but  the  Leaves  differ  very  much, 
and  the  Bark  itfelf  hath  nothing  cither  of  the  Tafte  or  Smell  of 
Cinnamon.  The  Natives  ufe  the  Root,  Bark  and  Leaves  of  this 
Tree  in  Phyfic,  applying  them  in  Form  of  Cataplafms,  to  Tumours 
and  Swellings  from  a  thick  corrupt  Blood,  which  they  fay  it  cures  in 
a  fliort  Time. 

The  ninth  Sort  is  called  Mael  Coronde,  or  the  Flowering  Cinna¬ 
mon,  becaufe  this  Tree  is  always  in  Bloftbm.  The  Flowers  come 
neareft  to  thofe  of  the  firft  Sort,  but  they  bear  no  Fruit,  which  the 
other  doth.  The  Subftance  of  the  Wood  becomes  never  fo  folid  and 
weighty  in  this,  as  in  the  other  Cinnamon  Trees  above-mentioned, 
which  have  fometimes  eight,  nine,  or  ten  Feet  in  Circumference. 
If  this  everflowering  Cinnamon  Tree  be  cut,  '  or  bored,  a  limpid 
i  Water 
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Water  will  ilTue  our  of  the  Wound,  as  it  doth  out  of  the  Eu^ 
ropean  Birch-Tree^  but  it  is  of  no  Ufe,  any  more  than  the  Leaves  and 
Bark. 

The  Inhabitants  of  Ceylon  fay,  there  is  flill  another  Sort  of  Cinna¬ 
mon,  which  they  call  Toupat  Corondcy  or  the  three  Leaved  Cinna¬ 
mon.  It  doth  not  grow  in  that  Part  of  the  Country  which  the  Butch 
Eaft  India  Company  is  poflTefled  of,  but  higher  up  towards  Candia, 
Having  never  feen  it  myfelf,  1  will  alfo,  out  of  regard  to  Truth, 
fay  nothing  farther  of  it. 

All  the  feveral  forts  of  Cinnamon  Trees,  the  befl  as  well  as  the 
reft,  muft  grow  a  certain  Number  of  Years,  before  the  Bark  is  fit 
to  be  taken  off:  With  this  Difference  however,  that  fome  of  the 
Trees  of  the  fame  fort,  as  for  Inftance  of  the  firft  and  beft,  will 
ripen  two  or  three  Years  fooner  than  others,  which  is  owing  to  the 
Difference  of  the  Soil  they  grow  in  ;  thofe  for  Inftance,  which  grow 
in  Vallies,  where  the  Ground  is  a  fine  whitifh  Sand  fand  there  are 
many  fuch  Vallies  in  the  Ifland  of  Ceylon)  will  in  five  Years  Time  be 
ready,  whereas  thofe,  which  ftand  in  a  wet  (limy  Soil,  muft  have 
feven  or  eight  Years  Time  to  grow,  before  they  are  ripe  enough. 
Again,  thofe  Trees  are  later,  which  grow  in  the  Shade  of  other 
larger  Trees,  whereby  the  Sun  is  kept  from  their  Roots  i  And  hence 
alfo  it  is,  that  the  Bark  of  fuch  Trees  hath  not  that  Sweetnefs  and 
agreeable  Tafte  obfervable  in  the  Bark  of  thofe  Trees  which  grow 
in  a  white  Sandy  Ground,  where  with  little  Wet  they  ftand  full  expo- 
fed  to  the  Sun,  but  is  rather  of  a  bitterifh  Tafte,  fomething  adftrin- 
gent,  and  fmells  like  Camphire. 

For  by  the  Pleat  of  the  Sun’s  Rays  the  Camphire  is  made  fo  thin 
and  volatile,  that  it  rifes  up  and  mixes  with  the  Juices  of  the  Tree, 
where  it  undergoes  a  fmall  Fermentation,  and  then  rifing  ftill  higher 
between  the  Subftance  of  the  Wood,  and  the  thin  inner  Membrane 
of  the  Bark,  it  is  at  laft  fo  efie(ftually  diffufed  through  the  Branches 
and  Leaves,  that  there  is  not  the  leaft  P'ootftep  of  it  to  be  perceived 
any  where.  Mean  while  that  thin  and  glutinous  Membrane,  which 
lines  the  Bark  on  the  Infide  between  it  and  the  Subftance  of  the 
Wood,  attracts  and  fucks  in  all  the  pureft,  fweeteft,  and  moft  agree¬ 
able  Particles  of  the  Juice,  leaving  the  thick  and  grofs  ones,  which 
are  pufhed  forward,  and  ferve  to  nourifti  the  Branches,  Leaves,  and 
Fruit. 

What  I  here  mention,  is  from  my  own  Obfervations,  and  I  have 
often  had  Occafion  to  prove  this  Facft  to  curious  Perforis  by  the 
Things  themfelves.  For  if  the  Bark  be  frefti  taken  off,  that  Juice 
which  remains  in  the  Tree  hath  a  bitterifh  Tafte,  not  unlike  that  of 
Cloves.  On  the  contrary,  if  you  tafte  the  inner  Membrana  of  the 
Bark,  when  frefh  taken  off,  you  will  find  it  moft  exquifitely  fweet, 
and  extreamly  agreeable  to  the  Tafte;  whereas  the  outward  Part  or 
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the  Bark  differs  but  very  little  in  Tafte  from  the  common  Trees; 
which  fhews  plainly  that  all  the  Sweetnefs  of  it  is  owing  only  to  the 
inner  Membrane.  But  when  the  Bark  is  laid  in  the  Sun  in  order  to 
be  dried  and  wound  up,  this  oily  and  agreeable  Sweetnefs  of  the  in¬ 
ner  Membrane  diffufes  itfelf  throughout  the  whole  outward  Part 
of  it  fwhich  however  hath  been  firft  flripped,  whilft  yet  upon  the 
T|ee,  of  it’s  outermoft  greenifla  Coat)  and  imbues  i:  fo  ftrongly, 
as  to  make  the  Bark  a  Commodity,  which  for  the  Fragrancy 
of  it’s  Smell,  and  the  Sweetnefs  of  it’s  Tafte,  is,  coveted  all  over  the 
World. 

The  Bark  may  be  taken  off  from  Trees  which  have  ftood  four¬ 
teen,  fifteen,  or  fixteen  Years,  after  they  are  come  to  Maturity, 
according  to' the  QLjality  of  the  Soil  they  ftand  in:  But  after  that 
Time  they  lofe,  by  Degrees,  their  Tafte  and  agreeable  Sweetnefs, 
which  makes  the  Bark  have  more  of  the  Tafte  of  Camphire  : 
Befides,  the  Bark  is  then  grown  fo  thick,  that  if  it  be  laid  in 
the  Sun,  it  will  no  longer  fhrink  and  wind  it  felf  up,  but  re¬ 
main  flat. 

And  here  it  may  be  thought  a  fit  Subjedl  of  Enquiry,  how  it 
comes  to  pafs,  that,  confidering  what  vaft  Quantities  of  Cinnamon 
have  been  exported  from  this  Ifland,  and  fold  all  over  the  World, 
there  are  yet  fuch  Numbers  of  good  Trees  fit  to  be  barked,  remain¬ 
ing  in  the  Ifland  and  growing  there  every  Year.^  Now  in  order  to 
folve  this  Queftion,  fcveral  Authors,  who  deferibed  the  Ifland  of 
Ceylon^  committed  a  confiderable  Miftake,  when  they  alfured  their 
Readers,  that  when  the  Bark  hath  been  ftiipped  off’  the  Tree,  it 
grows  again  in  four  or  five  Years,  and  becomes  fit  to  be  dripped  a 
fecohd  Time.  But  this  Alfertion  is  entirely  contrary  to  the  Courfe 
of  Nature  and  Obfervation :  Nor  do  I  believe  that  there  is  any  one 
Tree  whatever  in  any  Part  of  the  World,  which,  if  it  was  entirely 
dripped  of  it’s  Bark,  could  fubfift  and  grow  any  longer:  That  Part 
at  leaft,  where  the  Bark  hath  been  taken  off,  will  quickly  grow  dry, 
and  fo  die  away;  but  the  Root  in  the  mean  while  remains  entire  and 
in  good  Condition  *,  and  this  fhews  the  Reafon  why  there  is  fuch  a 
Number  of  Trees  fit  to  be  barked  every  Year.  For  although  the 
Cinnamon  Trees,  after  the  Bark  hath  been  once  taken  off,  is  cut 
down  to  the  very  Root,  as  they  do  in  Europe  Oaks,  Birch-Trees, 
Alders  and  Willows,  yet  the  Root  will  quickly  pufh  forth  new 
Shoots,  which  wdll  ripen  in  a  fhort  Time,  I  mean  in  five,  fix,  feven 
or  eight  Years,  fome  fooner,  fome  later,  and  then  yield  their  Quan¬ 
tity  of  the  Bark.  Flence  it  appears,  how  far  the  old  Roots  are  in- 
ftrumental  to  the  Growth  and  Plenty  of  Cinnamon  Trees,  but  the 
Fruit  which  falls  from  the  Trees,  contributes  very  much  towards  the 
fame  End:  And  it  is  particularly  owing  to  a  certain  kind  of  wild 
Doves,  which  from  their  feeding  on  the  Fruit  of  the  Cinnamon- 
1  ree,  they  cM  Cinnamon- eaters^  that  thefe  Trees  grow  fo  plentifully 
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Jn  this  Ifland  ;  for  the  Doves,  when  they  fetch  Food  for  their  young 
ones,  flying  here  and  there,  difperfe  vaft  Quantities  of  the  Fruit  afi 
over  the  Fields,  which  occafions  the  Rife  of  many  thoufand  young 
Trees,  which  may  be  feen  along  the  Roads  in  fuch  Quantities  toge¬ 
ther,  that  they  look  like  a  little  Wood. 

The  Oil  drawn  out  of  it  by  Fire  is  reckoned  one  of  the  ftrongefl: 

Cordial  Medicines:  The  Camphire  which  comes  out  of  the  Rootf  is 
likewife  of  great  Ufe  in  feveral  Diflempers,  as  are  alfo  the  Oil  of 
Camphire,  a  very  coftly  Thing,  the  Leaves  of  the  Tree,  and  the 
Oil  diftilled  out  of  them  ;  and  laftly,  the  Fruits  with  their  Oil.  Ja 
fhort,  there  is  no  Part  of  the  Cinnamon  Tree,  but  what  is  of  fomc 
Angular  Ufe  in  Phy  fic.  I  purpofely  avoid  fpeaking  of  the  large  Gains 
the  Company  makes  by  the  yearly  Export  of  this  precious  Commodity. 

2.  Having  fome  Years  ago  bought  out  of  the  Eaft- India  Compa-  Adititms 
ny’s  Warehoufes  at  Arnjlerdam,  a  conAderable  Quantity  of  Cinnamon  the  foregoing 
Leaves,  or  Folia  Malabathri,  packed  up  in  feveral  large  Chefts,  I  h 

happened  to  find  in  one  of  them  the  Flowers  of  the  cTnnamon,’as  p 

big  as  the  Italian  Bean  flowers,  and  of  a  blue  Colour;  I  chanced  106.^  ^ 
likewife  to  meet  with  the  Fruit,  But  I  could  not  And  either  In  any 
of  the  other  Chefts. 


In  1722  and  1723,  I  bought  of  the  fame  Company  the  Oil,  which 
is  exprefled  out  of  the  Fruit  of  the  Cinnamon  Tree,  as  alfo  that 
which  is  boiled  out  of  them,  which  is  of  a  very  good  Confiftence 
and  white,  and  is  by  the  Eaftdndia  Company  called  Cinnamon  Wax, 
becaufe  the  King  of  Candia  caufes  Candles  to  be  made  out  of  it* 
which  for  their  agreeable  Scent,  are  burnt  only  by  himfelf  and  at 
his  Court.  However  he  permits  his  Subjedls  ^to  exprefs  the  Juice 
out  of  another  Fruit,  notunlike  the  Fruit  of  the  Cinnamon  IVee 
but  this  being  only  a  thin  fat  Subftance,  like  Oil  of  Olives,  they 
cannot  burn  it  any  otherwife  than  in  Lamps. 

The  Indians  ufe  this  Cinnamon  Wax  alfo  in  Phyfic,  and  give  it 
inwardly  in  Luxations,  Fradlures,  Falls,  ContuAons  and  Bruifes, 
that  in  cafe  any  inward:  Part  be  touched  or  bruifed,  it  may  by  it’s* 
Balfamic  Virtues  heal  them.  They  give  it  alfo  in  Bloody  Fluxes  to 
one  Dram  or  a  Dram  and  a  half.  Outwardly  applied,  it  makes  the 
Skin  more  beautiful,  fmoother  and  fofter,  than  any  one  known  fort 
of  Pomade. 

The  Leaves  of  the  Cinnamon  Tree  yield  alfo  an  Oil,  which  is  of  a 
bitterifti  Tafte,  refembling  Oil  of  Cloves  mixed  with  a  little  good 
.Oil  of  Cinnamon.  It  is  called  Oleum  Malabathri,  or  Oil  of  Cinna¬ 
mon  Leaves.  It  is  an  Aromatic,  and  is  reckoned  an  excellent 
Remedy  in  Headaches,  Pains  of  the  Stomach,  and  other  Diftempers. 

The  Oil  of  the  Root  of  the  Cinnamon  Tree  is,  properly  fpeaking, 
an  Oil  of  Camphire,  the  Roots  affording  a  good  (^lantity  of  Camphire. 
About  two  Years  ago,  I  bought  a  Bottle  of  it  of  our  Eajl-India  Com¬ 
pany,  There  were  feveral  Bottles  together  in  a  Box,  upon  which  was 
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written  in  Low  Dutch  Defe  Oliteyten  fyn  tot  cen  ‘ gefchenk  nyt  Candia  gef- 
chxkt\  that  is,  thefe  Oils  were  fent  as  a  Prefent  out  of  Candia,  which 
fhews  that  they  are  genuine,  without  any  Adulteration  ;  if  this  Oil 
be  diftilled  in  Glafs  Veilels,  there  comes  over  along  with  it,  that 
fort  of  Camphire  which  the  Indians  call  Caxnphire  Baros^  or  Cam- 
phire  oIBorneo^  which  flioots  in  thin  tranfparent  Cryftals,  forming  a 
beautiful  Variety  of  Trees  on  the  Recipient,  not  unlike  thofe,  which 
in  very  frolty  Weather  are  to  be  feen  upon  Windows.  This  fort  of 
Camphire  is  of  very  great  Efficacy  in  Phyfic,  and  is  gathered  and 
kept  for  the  King  of  Candia^s  own  Ufe,  who  efleems  it  an  excellent 
Cordial.  But  not  only  the  Camphire  of  Baros^  but  alfo  the  Oil  of 
Camphire,  which  is  drawn  out  of  the  Roots  of  the  Cinnamon  Tree, 
is  a  very  great  Cordial,  if  taken  inwardly  :  It  ftrengthens  the  Sto- 
mach,  expels  Wind,  and  hath  been  found  of  great  Ufe  in  arthritic 
and  gouty  Diforders:  It  is  alfo  a  Diuretic.  The  Dofe  is  ten  of 
twelve  Drops  upon  a  bit  of  Sugar,  or  in  a  proper  Vehicle.  Outward¬ 
ly  it  is  applied  in  all  arthritic  Pains  from  Cold  and  Obflrudlions, 
being  rubbed  on  the  affecfled  Part  with  a  warm  Hand,  and  it  will 
prefently  lelTen  the  Pain,  and  by  Degrees  take  it  off.  About  fix  and 
iWmy  Y-t^{'%2iOoy[r  I^icolas  Dumhftdorff  2it  Amfterdam^  was  fo  cruelly 
afillded  with  arthritic  Pains,  that  hecould  have  no  Reft  neither  Night 
nor  Day ;  and  although  he  called  in  the  Afliftance  of  feveral  noted 
Phyficians,  and  tried  abundance  of  Medicines,  yet  he  could  find  no 
Relief,  till  he  was  advifed  to  caufe  himfelf  to  be  anointed  with  the 
Oil  of  the  Root  of  the  Cinnamon  Tree;  of  which  he  then  happened 
to  have  a  good  Quantity  by  him.  I  anointed  him  myfelf,  rubbing 
the  Oil  on  all  the  affeeffed  Parts  with  my  Hand  warmed  by  holding 
it  to  an  Oven,  and  this  I  did  twice  every  Day  for  an  Hour  together. 
And  though,  when  this  Cure  was  firft  begun  with  him,  his  Hands 
and  Feet  were  by  the  Convulfions  and  the  Violence  of  his  Pain,  fo 
contraded,  that  they  grew  quite  crooked,  ahd  were  full  of  Nodes, 
yet  in  a  Fortnight’s  Time  he  grew  fo  much  better,  that  he  could 
fteep  well  at  Nights,,  feeling  neither  Pains  nor  Cramps.  In  about 
fix  Weeks  Time  he  could  walk  about  his  Room,  whereas  before  the 
Anointing  he  was  not  able  to  ftir  either  Hand  or  Foot.  This  Anoin¬ 
ting  was  continued  for  about  three  Months,  when  the  Patient  not  on¬ 
ly  recovered  of  that  violent  Indifpofition,  but  continued  free  from 
the  Gout  ever  after,  and  lived  about  fifteen  Years  in  very  good 
State  of  Health.  And  I  can  not  only  affirm  this  to  be  true  of  my 
own  certain  Knowledge ;  but  alfo,  that  fince  that  Time  I  have  advifed 
feveral  People  in  his  Condition  to  do  the  fame  with  as  good  Succefs. 
Several  Phyficians  have  written  largely  of  the  Virtues  of  common 
Camphire,  but  there  are  as  yet  many  hidden  Qualities  in  this  ex¬ 
cellent  Medicine.  Thus,  for  Inftance,  I  can  affirm,  that  in  all 
Burnings^  by  Fire  or  otherwife,  and  the  Pains  occafioned  thereby, 

I  have 
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I  have  not  yet  met  with  any  better  and  furer  Medicine  than  this 
following ; 

5^.  Sptr.  Lumhricor,  ierreftr.  cum  Spir,  Vini 
re5iificat,  '^yixy  Camphor,  gji.  M. 

No  fooner  is  a  Bandage,  or  Comprefs,  dipped  into  this  Spirit  ap¬ 
plied  to  the  afFedted  Part,  but  it  will  give  inftant  Relief,  and  fo  ef- 
fedlually  check  the  Inflammation,  that  it  will  creep  no  farther.  But 
the  Application  of  it  muft  be  continued  till  the  Pain  is  quite  gone, 
and  the  Ulcus^  if  there  hath  been  any,  is  dried  up.  If  the  Exulcera¬ 
tion  is  got  deeper,  and  the  Wound  muft  be  kept  open,  two  Ounces 
of  Camphire  diffol  ved  in  Oleum  Bjperici^  mixed  with  a  Pound  of  the  com¬ 
mon  Unguentum  Qerujfce^  applied  according  to  Art,  will  quickly  and 
effe(51:ually  heal  it,  as  I  have  often  experienced. 

V.  The  hrft  general  Divifion  of  thefe  Roots  muft  be,  into  true 
and  falfe  \  and  each  of  thefe  may  be  again  fubdivided  into  feveral 
Species,  the  diftin(ftive  Note  of  which  is  principally  taken  from  their 
Colour. 

Of  the  true  Ipecacuanha  I  have  four  Kinds,  Black,  Brown,  Grey, 
and  White  *,  but  I  cannot  pretend  to  determine  whether  they  belong 
to  different  Plants,  or  are  only  Varieties  of  the  fame  Plant  owing  to 
the  Soil  in  which  they  grow,  as  is  affirmed  by  Sir  Hans  Sloane.  And 
as  thefe  Roots  are  never  imported  to  us  entire,  dc  is-  impoffible  to 
give  any  certain  Defeription  of  them  in  that  State. 

However,  by  comparing  the  feveral  dried  Pieces  as  we  have  them, 
we  may  very  probably  conjcdlure  that  a  fhort  radical  Trunk  defeends 
from  a  Caulis^  and  is  afterwards  divided  into  feveral  large  Branches, 
and  thefe  again  into  fmaller  ones,  in  different  Series,  with  minute 
Filaments,  or  Fibrillae,  going  out  from  them. 

? Each  Piece  is  made  up  of  an.  Outer  or  CorticaPp^tt,  and' an  Inner 
or  Fibrous  one,  which  like  a  white  Nerve,  or  fmooth  compa6l  Fafcicu- 
lus  of  woody  Filaments  runs  through  the  Center  or  Axis  of  the  Roots', 
and  perhaps  enclofes  within  it  a  fmall  Pith,  which  however  is  hardly 
difcernible  by  the  naked  Eye.  i 

The  Cortical  Part  is  corrugated  -  by  two  Sorts  of  Wrinkles,  one 
fuperficial,  confiding^  either  in  circular  Rings  or  little  Knots  which 
do  not  go  quite  round;  the  other  penetrating  into  ips  Subftance, 
being  deep  Incifures  or  Fiftbres  reaching  all  the  Way  to  the 
Nerve.  '  '  '  .  ^  i  :  .  .  '  . 

What  Lengths  thefe  Roots  are  of  when  taken  out  of  the  Ground, 
cannot  be  determined:  I  have  met  with  forne' Pieces  above' nine 
inches.,  many^  above  fix,  but  the  greateft  Number  ^rc  ftill  fhbftef.’ 

t  j  '  •  ,  i  '  I  .  ;  -S  ..  I  t  r 
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We  find  them  bent,  wreathed,  and  contorted  into  all  Manner  of 

Figures }  and  indeed  few  Pieces  are  altogether  (Iraight  for  any  con- 
fiderable  Length.  ^ 

What  has  been  hitherto  faid,  agrees  to  all  the  true  Ipecacuanha- 

roots  but  feveral  other  Things  are  ftill  to  be  taken  Notice  of.  in 
which  they  ditfer. 

The  Black  Sort  is  the  fmalleO:  of  the  four,  very  hard,  and  the 
FilTures  wide  and  numerous.  The  outward  Colour  of  the  Cortex 
is  not  equally  black  in  aJl  the  Pieces  of  this  Kind,  and  it's  inner  Sub- 

ftance,  as  well  as  the  Nerve,  is  moaiy  white,  tho*  not  always  in  the 
iame  Degree. 

The  Brown  Sort  is  larger  than  the  Black,  the  Figures  at  larger 
1  inner  Subftance  of  the  Cortex  darker,  and  the  exter- 

nal  Colour  has  feveral  Degrees  of  Rednefs  in  the  feveral  Pieces. 

^  The  Third  or  Grey  Sort  is  fometimes  found  of  a  darker,  fome^ 
Umes  of  a  lighter  Colour,  and  the  Inner  Subftance  of  the  Cortex  is 
Brown  ftreaked  with  White.  It  is  much  larger  than  the  black  Sort, 
many  Pieces  being  above  4:  of  an  Inch  in  Diameter,  but  the  Nerve  is 
fmaller  in  Proportion  to  the  Cortical  Part.  1  have  met  with  few  Pieces 
of  this  Species  above  five  Inches  in  Length  ;  but,  as  I  already  obferved, 

^  nothing  can  be  concluded  from  thence  as  to  the  Length  of  the  whole 
Roots.  The  Fiftures  are  here  ftill  fewer  than  in  the  brown  Sort 
and  inTome  Pieces  fcarce  any  are  to  be  met  with.  The  fuperficial 
Corrugations  are  various  in  different  Roots,  fome  being  almoft  whol- 

ly  fmooth,  and  in  others  the  Wrinkles  rather  longitudinal  than  cir¬ 
cular  • 

Ihe  white  Kind,  as  far  as  I  can  judge  by  the  fmall  Sample  which 
I  Have  of  It,  IS  of  very  different  Sizes,  fome  Pieces  ofic  being  lar¬ 
ger  than  any  of  the  grey  Sort,  and  the  reft  much  lefs.  The  whitifh 
Colour  of  the  Cortex  has  a  yellowKh  Caft,  and  the  nervous  Part  is 

.Proportion  to  the  reft..  Very  few  Fiffures  are  to  be 
obfert^d  therein,  and  hardly  any  reach  fo  deep  as  the  Nerve.  The 
other  Corrugations  are  likewife  very  (hallow,  and  molt  of  them  Ion- 
gitudinal ;  but  it  feems  to  be  more  knotty  than  the  other  Kinds, 
and  thefe  Knots  I  take  to  be  owing  chiefly  to  the  Fibrtffa  which  go 
out  from  the  larger  Branches  of  the  Roots.  ’  ^ 

The  Places  of  Growth  of  thefe  different  Species  of  Ipecacuanha 
have  not  as  yet  been  fully  fettled.  .  .  ^ 

The  Black  Sort  is  hitherto  known  to  come  only  from  BrafiL  by  the 

ernm  and  fome  of  our  Druggifts  for  that  Reafon  diftin- 

guifli  It  by  the  Name  of  the  Brafil  Root. 

About  the  Brown  Sort,  I  am  informed  by  Dr  James  Houlion 
who  refided  for  feveral  Years  in  New-Spain,  that  it  grows  pl^tii^lly 

New  Granada  j  from  whence  it  is  frequently  fent  in  Saroonsw  Skins, 

containing 
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containing  loo  Weight,  to  Jamaica^  and  fo  to  England',  where  It  is 
certain  we  have  had  it  of  lace  Years  in  great  Abundance. 

The  Grey  Ipecacuanha  is  with  us  preferred  to  all  the  red,  and  by 
far  the  mod  generally  ufed  when  it  can  be  had.  It  is  faid  by  Authors 
to  grow  in  Peru^  from  whence,  it  is  brought  to  Porto-Bello^  and 
from  thence  into  Europe^  by  the  SpaniJJj  Galleons.  Some  Parcels 
thereof  are  likewife  probably  fenc  from  Porto-Bello  to  Jamaica  ;  for 
we  are  certain  that  it  has  fometimes  been  imported  hither  from  that 
IQand.  By  fome  Specimens  that  were  brought  me,  from  St  "Phorne^ 
a  Portuguefe  Ifland  under  the  Equinodial,  whither  they  were  fenc 
dired:Iy  from  Brafd',  it  is  evident  that  this  Species  is  likewife  a  Na¬ 
tive  of  that  Country,  and  therefore  mud  either  have  been  included 
by  Pifo  under  one  of  the  two  Species  mentioned  by  him,  or  elfe  dif- 
covered  fince  his  Time.  According  to  Father  La  Bat^  in  his  late 
Voyage  to  the  Idands  of  America,  this  Species  grows  alfo  plentifully 
in  MartinicOi  where  for  many  Years  pad  it  has  been  ufed  by  the 
Inhabitants. 

The  White  Sort,  called  by  the  Portuguefe,  Ipecacuanha  Blanca,  is 
faid  by  Pifo  to  grow  in  Brajil,  and  if  we  may  believe  Father  La 
Bat,  it  is  likewife  found  in  Martinico. 

Thefe  are  the  four  Kinds  of  true  Ipecacuanha  which  have  hitherto 
come  to  my  Knowledge  ;  but  I  have  met  with  two  other  Roots  to 
which  that  Name  has  been  falfely  aferibed,  which  from  their  out¬ 
ward  Colour  I  fliall  call  White  and  Reddifh  Brown. 

The  White  Sort  agrees  pretty  much  both  in  Colour  and  Surface  with 
the  true  White,  but  it  is  not  near  fo  knotty.  It  is  likewife  confidera- 
bly  larger  in  Size,  ftraighter  and  fofter  to  the  Touch. 

The  Brown  Sort  is  of  a  deeper  Colour  than  the  true  Brown,  and 
many  Pieces  thereof  have  fome  Mixture  of  Red  ffrom  whence  it  has 
been  fometimes  called  Red  Ipecacuanha)  and  the  inner  Subftance  of 
the  Cortex  inclines  to  a  reddifli  Yellow.  The  Pieces  thereof  are 
much  longer  than  any  of  the  former  Sorts,  fome  of  them  meafuring 
fixteen  Inches,  and  they  are  of  a  Size  between  the  Black  and  Grey. 
The  Fiflures  are  at  greater  Diftancesfrom  one  another  than  in  the  true 
Brown,  and  the  Spaces  between  them  much  fmoother.  In  a  Word, 
though  this  Root  when  mixed  with  the  true  Brown,  to  which  it  bears 
the  greatefl  Refemblance,  may  eafily  be  confounded  therewith  ;  yet 
when  they  are  attentively  compared,  their  whole  Appearance  fuffi- 
ciently  diftinguilhes  them. 

Both  thefe  falfe  Kinds  were  brought  me  from  Maryland  \n  1725, 
by  a  Surgeon,  who  informed  me  that  they  grow  there  in  great  Plen¬ 
ty,  being  called  Ipecacuanha  by  the  Inhabitants,  and  ufed  as  a  Vomit 
by  thofe  of  inferior  Rank,  I  have  fince  that  Time  received  a 
Sample  of  the  Brown  Sort,  taken  from  a  Parcel  which  lay  in  the  Cu- 
ftom-houfe,  above  twelve  Years  ago,  and  called  by  the  Name  of 
wild  Ipecacuanha. 
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A  T)efcription  of  the  Ccrcus  Peruvianus. 

Sir  Hans  Shane  informed  me  that  this  falfe  Brown  Kind  was  the 
fame  that  was  formerly  fent  to  him  from  Virginia  for  the  true  Ipeca¬ 
cuanha,  and  which  he  afterwards  difeovered  to  be  the  Root  of  a  poi- 
fonous  Apocynum  deferibed  by  him  in  his  Natural  Hiftor^j  of  Jamaica 
in  which  Ifland  it  is  very  common,  and  likewife  in  New-Spain,  as  ap¬ 
peared  by  the  Specimens  fent  him  by  Dr  Burnet. 

VI.  This  Cereus,  is  fix  Foot  three  Inches  high,  and  thirteen  Inches 
thick.  It  has  feven  Angles  at  it’s  Bafis,  eight  about  the 
Middle,  and  nine  near  the  Top.  It’s  upper  Parc  is  of  a  Sea- 
Green,  from  the  Powder  with  which  it  is  covered  ;  it’s  lower  of 
a  Grafs  Green.  The  Down  of  it’s  Prickles  is  between  Pale  and 
White  about  the  Top,  every  where  elfe  it  is  Brown.  Sept.  5,  at  the 
Height  of  fix  Foot  two  Inches  from  the  Ground,  it  (hot  a  round 
Knot  from  it’s  Trunk,  which  fo  encreafed  and  extended  almoft  ho¬ 
rizontally,  that  on  the  fourteenth  of  the  fame  Month,  it  was  eight 
Inches  long,  and  plainly  fhewed  a  Flower,  though  as  yet  clofed,  em- 
belifhed  with  a  beautiful  Mixture  of  Green,  Purple,  and  White. 
The  fame  Evening  the  Flower  began  to  open,  and  continued  till  Mid¬ 
night;  when  being  entirely  fpread,  it  was  fix  Inches  in  Diameter.  It 
was  of  a  pretty  ftrong,  but  not  very  pleafant.  Smell.  After  Midnight 
it  gradually  contracted  about  half  an  Inch,  and  remained  thus  till  next 
Day  at  Noon.  Then  it  began  to  contrad  fafter,  to  half  the  Diame¬ 
ter  of  the  expanded  Flower;  and  the  next  Morning  it  was  quite 
clofed  and  withered,  but  hung  on  the  Trunk  till  Sept.  30.  The  Be¬ 
ginning  of  the  Flower  was  a  Tube  three  Inches  long,  not  quite  an  Inch 
thick,  between  a  yellow  and  a  pale  Green.  It’s  Surface  was  channelled 
with  fmall  narrow  Furrows,  between  which,  blunt  Protuberances  were 


feen  to  run,  in  a  parallel  Order,  along  the  Ridges.  Where  the  Tube 
expanded  itfelf,  it  divided  into  more  chan  forty  petaloid  Segments, 
ranked  in  fix  feparate  Series,  the  three  inferior  and  exterior  whereof 
here  and  there  confounded  their  order,  while  the  three  fuperior  and 
interior  remained  regular  and  unmixed.  Thefe  Series  were  diftin- 
guifhed  by  their  Size  and  Colour.  Thefirll,  or  exterior,  was  of  the 
fame  Colour  with  the  Tube,  ^iz.  of  a  pale  Green  ;  but  it’s  upper 
Part  gradually  inclined  to  a  Purple.  The  fecond  and  third  had  half 
the  inner  Part  greenilh,  the  Edges  of  a  more  intenfe  Purple.  The 
fourth  was  between  yellow  and  white,  terminating  in  purple  Tops. 
The  Tops  of  the  fifth  were  likewife  purplifh.  The  petaloid  Seg¬ 
ments  of  the  fixth  were  very  tender  and  white.  The  Segments  are 
of  an  oblong  Figure,  and  in  the  firft  Series  were  terminated  with  blunt, 
in  the  others,  with  more  and  more  pointed  Tops.  The  inner  or  fixth 
Series,  which  contained  thirteen  of  thefe  Segments,  exhibited  all  the 
Edges  finely  and  lightly,  but  irregularly  cut  and  divided.  The  Pif~ 
tillum  of  equal  Height  with  the  Surface  of  the  Flower,  and  hollow 
like  a  fmall  Tube,  ran,  at  it’s  upper  End,  into  as  many  fine  pale  Fi¬ 
laments,  fpread  in  the  Form  of  a  Crown,  as  there  were  Segments  in 
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the  inmoft  Row,  the  Day  before  the  Flower  dropped  from  the  Ova¬ 
rium^  the  Place  were  it  was  to  feparate  was  marked  by  a  blackifh  Cir¬ 
cle,  at  which  the  Tube  feparated  fpontaneoufly  from  the  Ovarium  or 
Matrix^  that  is,  the  Rudiments  of  the  Fruit;  the  Pijlillum  ftill  firmly- 
adhering  to  the  Ovarium,  The  Flower  now  fallen,  being  dilTedled 
longitudinally,  the  Origin  of  the  Stamina  lay  open  to  the  Eye  ;  and 
it  very  man ifeftly  appeared  that  the  petaloid  Segments  of  the  Flower 
far  from  affording  the  leaft  Mark  of  a  natural  Partition,  ftuck  fo  ve¬ 
ry  clofe  to  the  Tube,  that  not  one  of  them  would  quit  it  without 
tearing  it  off  by  Violence. 

The  Fruit,  though  it  came  not  to  it’s  full  Growth,  plainly  evin¬ 
ced,  by  Infpedtion  alone,  that  it  is  not  prickly.  Upon  Diffedion  it 
afforded  a  vifeous  Juice,  and  within  was  a  Cavity,  the  Sides  where¬ 
of  were  every  where,  except  at  the  Bottom,  thick  fet  with  an  innu¬ 
merable  Quantity  of  fmall  Villi^  to  each  one  of  which  hung  an  ob¬ 
long  white,  pellucid  Veficle,  which  is  the.  Rudiment  of  the  future 
Seed. 

VII.  Contrayrva  is  a  Spani/h  Word,  fignifyirig  as  much  as  Herha  An  Account  of 
contra\Venend\  or  a  Herb  againft  Poifons.  And  as  there  are  in 
Countries  different  Plants  to  which  that  Virtue  isaferibed,  the  Name  Houftoun/^”^ 
of  Contra'^erva  feems  to  have  been  given  by  the  Spaniards  to  as  many  M.  D.  N®. 
of  them  as  have  come  under  their  Knowledge;  for  Hernandez  has  de-  p.  195. 
feribed  a  Species  of  Granadilla  by  that  Name,  and  there  are  feveral 
other  Roots  that  are  commonly  known  by  it :  But  far  from  pretend- 
ing  to  give  a  Hiftory  of  all  thofe  Roots,  I  only  offer  a  fhort  Account 
of  that  Plant  whofe  Root  is  called  Contrayerva  here  in  England^  and  is 
fo  well  known  to  all  that  any  way  deal  in  Medicines. 

The  Root  itfelf  being  fo  commonly  known  it  would  be  fuperfluous 
to  deferibe  it,  I  fhall  therefore  confine  myfelf  to  the  Deferiptiori  of 
the  Plant  that  produces  it,  which  I  have  not  hitherto  met  with  to 
my  Satisfadlion  in  any  Author. 

Father  Plumier^  in  his  Book  entituled.  Nova  Plantarum  Americana¬ 
rum  Genera^  deferibes  a  Genus  which  he  calls  Dorftenia^  whereof  I 
have  found  two  Species  in  the  IVefi -Indies^  the  Roots  of  which  are 
gathered  and  exported  indifferently,  as  being  very  much  alike, 
both  in  Appearance  and  Virtues,  One  of  thefe  I  think  may  be 
called. 

Dorftenia  Dentarice  radice^  Sphondylii  folio ^  placenta  ovali.  And  the  io3. 
other 

Dorftenia  Dentarioe  radice ^  folio  minus  laciniato^  placenta  quadrangula- 
ri  (ft  undulata^ 

The  firft  Kind  feems  to  be  the  "Tuzpatli  of  Hernandez^  pag.  147. 

IPs  Roots,  which  are  perennial,  put  forth  in  the  Month  of  May  (or 

as  foon  as  it  happens  to  rain )  each  fix  or  eight  Leaves  four  or  five 
^  T  t  2  Inches 
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Inches  long,  and  as  many  broad,  cut  into  feveral  Segments  almoft  as 
deep  as  the  middle  Rib,  fomewhat  after  the  Manner  of  the  Sphon- 
dylium  :  They  ftand  upon  Footftalks  five  or  fix  Inches  long  *,  and  from 
the  Middle  of  them  come  forth  other  Footftalks  fomewhat  longer, 
fuftaining  each  a  ftrange  Sort  of  Body,  flat,  and  fituated  vertically, 
or  with  one  Edge  uppermoft,  which  I  have  called  Placenta.  In  this 
Species  it  is  of  an  oval  Figure,  with  it’s  longer  Axis  parallel  to  the 
Footftalk.  One  fide  of  it  is  fmooth  and  green  like  the  outfide  of  the 
Calix  in  other  Plants;  but  from  the  other  arife  a  great  many  fmall 
yellow  Apices  ;  and  after  they  are  gone,  many  fmall  roundifh  Seeds 
begin  to  appear,  which  when  ripe  are  fomewhat  like  thofe  of  Gromwell 
or  Litbofpermon,  It  grows  in  the  Kingdom  of  New-Spain.^  near  old 
Vera  Cruz^  on  the  high  Ground,  by  the  Side  of  the  River. 

The  fecond  Kind  has  much  the  fame  Number  of  Leaves  growing 
from  each  Root,  as  the  former ;  but  of  a  different  Figure,  for  fome 
of  them  are  entire,  and  fhaped  like  thofe  of  a  Violet^  others  angular 
like  Ivjy  and  fome  almoft  as  much  divided  as  the  Leaves  of  the  com¬ 
mon  Maple.  They  are  thin,  and  of  a  dark  green  Colour,  and  fmooth, 
or  have  only  a  few  fcarce  perceptible  Hairs  on  the  Back.  The  Pe¬ 
dicles  that  fuftain  the  Flowers  arife  immediately  from  the  Root  as  in 
the  other  Species,  and  attain  to  the  fame  Height  of  fix  or  eight 
Inches.  But  the  Placenta  which  fuftains  the  Flowers,  is  in  this  Kind 
quadrangular,  waved  about  the  Edges,  and  broader  tranfverfly 
than  vertically.  Yet  the  Flowers  and  Seeds  themfelves  are  perfeftly 
the  fame  as  in  the  other.  This  fecond  Kind  grows  plentifully  on  the 
high  rocky  Grounds  about  Campechy.^  where  1  gathered  it  in  Per- 
fecftion  in  the  Beginning  of  November 1730. 

I  cannot  guefs  why  Father  Plumier  has  called  this  a  monopetalous 
Plant ;  for  that  which  he  calls  the  Petalum.^  and  I  the  Placefita^  is  of 
a  green  Colour,  and  (which  is  of  more  Confequence)  fuftains  the 
Seeds  when  ripe,  and  never  envelops  the  Organs  of  Generation  when 
young  ;  fo  that  I  think  it  can  by  no  Means  be  called  a  Petalum^  nor 
even  properly  a  Calix  and  therefore  I  have  given  it  the  Name  of  Pla* 
centa^  whofe  Office  it  certainly  performs. 

I  have  not  been  able  to  obferve  exadlly  the  Strudlure  of  the  Organs 
of  Generation,  becaufe  of  their  exceffive  Smalnefs;  but  they  appear  to 
the  naked  Eye  as  they  arc  reprefented  in  the  Figures  I  have  given 
of  them,  and  in  Plum.  N.  G.  P’ah.  8.  The  Borftema  Sphondylii  folio 
Dentarice  radice.,  of  Plumier,  differs  from  both  of  mine ;  for  in  his 
Drawings  done  by  Order  of  the  late  King  of  France,  whereof  I  have 
fcen  a  Copy  in  the  Collection  of  the  late  Dr  Sherard,  the  Leaves  are 
reprefented  ferrated,  the  Placenta  quadrangular,  and  the  Roots  con- 
fifting  of  feveral  Knobs  tied  together  Lengthways.  From  which  laft 
Particular,  I  am  perfuaded  that  the  Root  of  that  Species  is  the 
Brakena  Radix ^  mentioned  by  Clufmi  in  his  ExotieSy  pag,  83. 

VIII.  I, 
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Rare  Tlants  in  a  Journey  io  the  Peak  in  Dcrbyfkiire. 

VIII.  I.  In  my  Way  thither,  I  took  Notice  of  the  following  Plants  Rare  Phnts  in 
which  I  have  not  obferved  to  be  common  in  other  Parcs  of  England^  njoumeytothe 
and  are  not  taken  Notice  of  by  the  Bifhop  of  London,  in  his  Edition 
of  Cambden.  ^ 

Stachys  Fuchfii^  J.  B,  in  the  Road  to  Grantham^  a  little  beyond  F.  N®. 
Cokfwortb,  407*  P^S-  22. 

Scrophularia  ScorodonicBy  folio  Mor,  AtWoUerton^  under  the  Garden- 
wall.  This  does  not  owe  it’s  Origine  in  this  Place  to  Seeds,  fcat- 
tered  out  of  the  Garden  ;  as  I  am  convinced,  by  the  perufal  of  a  Ma- 
nufcript  Catalogue  of  the  Plants  cultivated  in  that  Garden,  in  which 
there  is  no.  mention  made  of  this  Plant. 

The  Lychnis,  which  grows  on  Nottingham-Caftle,  is  the  Lychnis 
fylvejlris  alba  9  Clufii,  and  not  the  fame  with  Mr  Ray^^  Lychnis  major 
tio^iiflora  Dubrenfis  perennis,  as  he  fufpedled. 

Feftuca  humilior  panicula  brevi  heteromalla.  Gra?nen  paniculatum,  hro^ 
tnoides,  minus,  paniculis  arijlatis,  unam  partem  fpedlantibus  Raii  Syn,  On 
Sherwood  Foreji, 

Salix  folio  laureo,  feu  lato  glabro  odorato  Phyt.  Brit.  Common  about 
Wingerworth. 

Ladanum  arvenfe,  flore  amplo  luteo  ;  labro  purpureo.  Lamium  canna-- 
linum,  flore  amplo  luteo,  labio  purpureo  Rail  Syn,  In  the  Corn  in  feve- 
ral  Places. 

Filix  mas  non  ramofa,  pinmlis  anguflis,  raris,  profunde  dentatis  Gen 
emac.  Common  about  Wingerworth, 

2.  The  more  rare  Plants  which  I  obferved  in  the  Peak  are, 

Scariola  fylveflris  Jnguillarce,  La^uca  fylv.  murorum  flore  luteo  J,  B,  hy  the 
On  old  Walls,  and  about  the  Entrance  into  PeaPs-hole,  It  grows  2iVfamel^^. 
fo  in  Hertfordjhire,  I  choofe  to  take  Notice  of  it  on  this  Occafion,  407-  P-  28* 
the  rather  becaufe  M.  Vaillant  has  evidently  miftaken  the  CharacSiers 
of  it’in  his  new  Diftribution  of  the  Cichoraceous  Pribe  in  the  Memoirs 
of  the  Royal  Academy  of  Sciences  for  the  Year  1721.  He  there  makes 
it  a  Species  of  La5tuca,  from  which  it  is  very  different  on  his  owri 
Principles.  According  to  his  Method,  the  Empalement  of  the  LaEluca 
is  fquamous,  andiht  Down  of  the  Seed  fits  upon  .a  Pedicle,  But  this 
Species  has  a  fimple  Empalement  and  a  feflile  Down.  Thefe  Charaders 
evidently  diftinguifli  it  not  only  from  Lacluca,  but  from  every  Ge¬ 
nus  in  his  Method.  I  fhall  take  leave  therefore  to  confticute  a  new 
Genus :  And  as  the  Name  of  Scariola,  by  which  Anguillara  has  cal¬ 
led  it,  has  not  yet  been  appropriated  to  any  other  Genus,  I  fhall  ap¬ 
propriate  it  to  this,  and  define  it,  as  follows. 

Scariola  is  a  Cichoraceous  Plant,  with  a  fmple  Empalement-,  a  nakei. 

Placenta,  and  Seeds  crowned  with  a  hairy  feflile  Down.  ■ 

Rofa  fylv.  alba  cum  aliquo  rubore  foliis  hirfutis  J.  B,  In  feveral  Hedges  . 
about  Hatherfedge, 

Empetrum  montanum  fru^u  nigro  Tourth  Common  on  the  Moun¬ 
tains»  2r  ^  . 


Plants  in  a  Journey  to  the  Peak  in  Derby fliirc^ 

Ox'jcoccus^  feu  Vaccinia  ^aluflria^  J,  B,  On  boggy  Places,  but  not 
very  common. 

Erica  humilis  cortice  cinereo  Arhuti  flore  albo^  H.  R,  Par,  On  the 
Mountains  near  Hatherfedge, 

Rubus  IdcBUS  fpinofus  fru^u  ruhro^  J,  B.  In  the  Hedges. 

Geranium  faxatile  Ger,  emac.  About  the  Entrance  into  PeaPs^ 
hole. 

Cochlearia  rotundlfoUa  minima  Merr,  With  the  precceding. 

'Thali^frum  minus  Ger,  In  the  fame  Place. 

Lichenoides  faxatile^  fufcum^  pilofum^  varie  divifum,  Corallina  fufca 
foliofa  Doody  Budd.  Hort,  ficc.  On  the  Rocks. 

Lichenoides  faxatile  tindlorium  foliis  pilofis  purpureis  Dillenii,  On  the 
Rocks. 

Ufnea  faxatilis^  capillacea,  Mufcus  corallinus^  faxatilis^  foenicuVaceus 
.  Rail  Syn.  On  the  Rocks  near  Darwent. 

Lycopodium  Sabines  facie  FI,  Jen.  On  the  Mountains  near  Darwent, 

Selago  foliis  ^  facie  Abietis  FL  Jen,  On  the  Mountains  near  Dar- 
went, 

Bryum  Hypnoides  capitulis^  plurimis  ere5iis  lanuginofum  Dillenii,  On 
the  Mountains. 

Cardatnine  impatiens  altera  hirfutior  Raii  Syn,  About  the  Mouth  of 
Pool's- hole  plentifully.  ^ 

A  Variety  of  Mr  Ray's  Viola  montana  lutea  with  a  blue  and  yellow 
Flower. 

Ohfervations  IX.  I  have  often  turned  my  Thoughts  to  the  obferving  the  fo  called 
«/>5« /7;?^  Wi  Membranes,  in  which  the  Sublfance  of  Meal,  or  Flower,  is  inclofed. 
Lew-  Packets  in  Cells  or  Boxes,  which  is  alfo  the  cafe  of  all 

vvenhoek,  kinds  of  Beans,  Peafe,  Wheat,  Barley  and  other  Grain.  I  at  length, 

tranjlated  by  with  Aftonifhment,  difeovered  very  plainly,  that  what  I  call  the 

Membranes,  were  endued  with  an  unfpeakable  number  of  little 
N®.^368.  Holes,  thro’  which,  in  many  places,  one  might  perceive  the  Light ; 

200.^  *  ’  which  Holes  we  muft  fuppofe  to  be  nothing  elfe  but  little  Veffels, 

which  had  been  torn  or  cut  off,  and  partly  compofe  the  Membranes, 
which  I  call  little  Cells,  and  partly  ferve  for  the  Production  of  the 
Farina^  of  which  there  are  an  infinite  number  of  Particles  in  a  Pea  or 
Bean,  I  imagine  that  each  of  thofe  mealy  Particles  receives  it’s  in- 
creafe  from  a  little  Vefifel,  which  proceeds  from  the  Cell  5  and  is  im¬ 
perceptible  through  it’s  Smallnefs. 

Thefe  Veffels,  of  which  the  little  Cells,  or  Cafes  moftly  confift, 
are  more  eafy  to  be  difeovered  in  Beans  and  Peafe,  than  in  any  fort 
of  Legumens  or  Grains  •,  but  in  Wheat  the  Veffels  are  difficultly  tra^ 
ced  in  the  Cells,  and  1  have  been  obliged  to  make  very  «many  Obfer- 
vations  and  Experiments,  before  I  could  fully  fatisfy  myfelf,  that  I 
faw  the  torn  or  broken  Veffels  ;  the  Reafon  of  which  is,  that  the 
little  Veffels,  of  which  the  Cells  or  Skins  of  the  Grains  of  Wheat  are 
compofed,  are  exceeding  thin  and  brittle. 


More- 


335 


Obfervathns  upon  the  Seeds  of  Tlants', 

Moreover,  I  have  found,  upon  obferving  the  Veflels,  of  which 
the  Cells  are  compofed,  that  feveral  of  the  Globules  in  Wheat  were 
broken  in  pieces  in  the  Operation,  and  that  in  one  of.  thofe  Tingle 
Globules,  there  were  other  fmall  Globules  enclofed. 

I  have  likewife  obferved  that  the  Membranes,  or  little  Cells,  in 
Barle'j^  in  which' the  Globules,  or  Parcels,  of  the  Meal  are  fhut  up, 
and  receive  their  increafe,  are  thicker  and  ftronger  than  thofe  of 
Wheat. 

Although  I  conclude,  that  almoft  all  Seeds  and  Grains,  as  well  as 
their  Membranes,  or  Skins,  are  of  one  and  the  firne  Texture  and 
Configuration,  yet  for  Experiment  fake,  I  took  a  large  Almond^  and 
cut  off  feveral  thin  Slices  from  it,  and  dug  out  of  thofe  Slices,  as  well 
as  I  could,  the  Subftance  that  lay  in  the  little  Cells,  and  viewing 
them,  as  nicely  as  polTible,  with  a  Microfeope,  I  obferved  that  thofe 
Cells,  in  which  the  Oyl  of  the  faid  Almond  was  for  the  moft  part 
contained,  confifted  alfo  of  nothing  but  little  Veflels. 

■  Now  when  I  perceived,  that  the  before-mentioned  little  Cells 
proceeded  from  the  Bark,  or  Skin,  which  furrounds  the  Kernel  of 
the  Seed,  or  Grain,  I  was  thinking  that,  as  the  mealy  SubBance  re¬ 
ceives  it*s  increafe  from  the  Vefiels,  which  are  in  the  little  Cells, 
and  as  the  Plant  is  formed  between  the  Cells,  during  the  time  that 
the  Seed  lies  in  the  Earth,  and  as  the  little  Orifices  in  the  Skin  of 
Animals  and  Fruits,  are  formed  in  order  to  difeharge  thereby  the 
Superfluity  of  their  Moifture,  and  fiiut  in  fuch  a  manner,  that  no 
Moifture,  nor  common  Air,  can  get  into  the  fame,  as  I  have  for¬ 
merly  advanced  i  So  on  the  contrary,  the  Orifices  of  Seeds  are  fo 
formed,  that  many  of  their  little  VefTels  admit  Moifture  to  pafs  in¬ 
wards,  *and  accordingly  Water  is  driven  into  them  by  the  prefture  of 
the  Air,  and  caufes  the  Seed  to  fwell  *,  upon  which,  a  Warmth 
and  Fermentation  fucceeding  in  the  Seed,  it  requires  a  greater 
fpace,  and  by  the  particular  Formation  of  the  Particles,  which 
lie  in* the  Cells,  and  which  have  derived  their  Encreafe  from 
the  Cells,  the  mealy  Subftance,  of  which  they  confift,  is  partly  dri¬ 
ven  out  of  them  into  the  body  of  the  young  Plant,  which  by  this 
means  encreafes  fo  much  in  bulk,  that  the  Root  is  now  able  to  fupply 
it  with  Nouriftiment  from  the  Earth,  at  which  time  the  Seed  is  found 

to  be  diminifhed  in  it’s  bignefs.  ^  ^  i 

X.  I  happened  to  take  up  a  boiled  grey  Pea,  out  of  which  I  took  O/fbe  VeJTdi 

a  little  of  the  mealy  Subftance,  and  laid  it  before  a  Microfeope, 

where  it  appeared  to  confift  of  fuch  like  Parts  as  are  found  in  Rats  ^53,  p. 

Dung,  every  one  of  which  Parts  confifted  of  a  great  number  of  very 

fmall  Particles.  But  I  could  not  difeover  any  Membranes  enveloping 

thofe  Parrs,  from  whence  I  concluded,  that  thofe  Membranes  were 

deftroyed  and  diflblved  by  the  hot  Water. 

Upon  this,  I  took  another  Grey  Pea,  which  had  not  been  boiled, 
and  cut  it  into  very  thin  Slices,  when  I  not  only  faw  the  Membranes, 
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in  which  the  Parts  of  the  mealy  Subftance  had  been  enclofed,  buC 
found  likewife,  that  thofe  Membranes  confided  of  nothing  elfe  but  a 
great  number  of  very  fmall  VefTelsi  like  the  Membranes,  as  they  are 
commonly  called,  which  furround  the  Mufcles  and  mufcular  Fibres  ia 
Beads  and  Fidi. 

XI.  I  procured  a  piece  of  reddifh  Wood  brought  from  Amhoinay 
fawed  oft'  at  the  end  of  a  Board,  as  likewife  fomeof  the  Chips,  in  or- 
fels  in  feveral  der  to  obferve  the  Veflels  therein;  and,  cutting  the  Wood  through 
*  all  manner  of  ways,  I  found  that  in  one  place  it  appeared  whitifb, 
No.  ^57.  p.  at  a  fmall  diftance  red,  and  in  another  place  blackifh.  Upon  cutting 
134..  it  tranfverily,  I  faw  the  Orifices  of  the  afcending  Veflels,  which  ran 

along  the  length  of  the  Wood,  and  appeared  of  fuch  a  fize  in  the 
Microfcope,  that  one  would  have  judged  a  Pea  might  pafs  through 
them.  Where  the  Wood  looked  reddifh,  I  found  thefe  great  Veflels 
filled  with  a  fubftance  of  a  fine  red  colour,  fo  that  I  imagined,  that 
thefe  great  Veflels  carried  a  red  Sap  into  the  Horizontal  Veffels,  which 
appeared  fo  very  numerous,  and  fo  thick  together,  that  they  caufed 
the  Wood  toapppearof  the  fame  colour  with  the  red  Subilance  which 
was  contained  in  them. 

I  afterwards  cut  off  fome  very  thin  dices  tranfverfly  and  putting 
them  into  a  China  Cup,  I  poured  hot  Water  upon  them,  and  fuffe- 
red  them  to  lie  in  it  for  fome  time  ;  then  viewing  them  with  a  Micro¬ 
fcope,  I  obferved  that  the  red  Subftance  was  extradled  by  the  Water, 
and  no  red  colour  was  now  to  be  found  in  any  of  the  Veflels. 

What  feemed  the  ftrangeft  to  me  in  this  Wood  was,  that  cutting 
through  it  lengthways,  as  I  frequently  did,  I  obferved  it  to  be  of  a 
fine  red  colour  for  one  Hair’s  breadth,  and  a  Hair’s  breadth  farther 
it  appeared  white  ;  and  the  afcending  Veflels  feemed  to  be  fmaller, 
where  the  Wood  was  red,  than  where  it  was  white:  which  narrow- 
nefs  of  the  red  Veffels  I  judged  to  proceed  from  the  Sap  contained  in 
them. 

In  viewing  the  afcending  Veflels  in  Oak,  I  found  fome  other  Vef¬ 
fels  which  entered  into  their  fides,  and  appeared  to  me  like  fo  many 
frnall  round  holes,  efpedally  where  the  Horizontal  Veflels  lay,  which 
I  judged  robe  united  to  the  afcending  Veflels,  by  means  of  thofe 
fmall  Orifices,  and  thereby  to  difcharge  part  of  their  Sap  into  them. 

Taking  a  fmall  Twig  of  an  Oak,  which  in  feven  Years  growth 
was  grown  to  about  the  thicknefs  of  one’s  Finger,  I  cut  it  through 
,  according  to  the  length  both  of  the  afcending  and  horizontal  VeflTels 

which  laft  I  faw  lying  in  great  Numbers  very  clofe  together,  and 
proceeding  diredly  from  the  Pith  of  the  Twig. 

I  have  likewife  made  fome  Obfervations  upon  Fir  Wood,  in  which 
the  afcending  Veflels  confift  of  fo  very  fine  and  thin  a  Subftance,  that 
they  exhibit  a  very  delightful  Spcdacle  in  the  Microfcope.  In  thefe 
afcending  Veflels  1  imagined  that  I  faw  fome  Globules,  with  a  fmall 
,  opening 
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opening  in  their  middle,  which  Teemed  to  be  of  a  clofer  and  denfer  Sub- 
ftance  than  the  red  of  the  Wood.  But  I  afterwards  found  myfelf 
miftaken,  and  that  thefe  fuppofed  Globules  were  nothing  elfe  but  the 
Orifices,  whereby  the  afeending  and  horizontal  Vefiels  were  united 
together,  and  through  which  the  Sap  was  carried  from  the  one  to 
the  other. 

XII.  Ex  Planta  illius  Buxi,  quae  Vulgo  Talma  Ceres  appellatur,  0//Zv 
folium  decerpfi,  &  in  partes  divulfum  ope  Microfeopii  contemplatus 
fum.  Turn  vero  partes  tilas,  per  qiias  I  ranlpiratio  vel  bxhalario  ^ 
fit,  clarilTime  vifti  difiinxi.  Adhsc  complures  percepi  exiguifiimos  W 

Hiatus,  qui  lucem  tranfmittebant;  Quos  tamcn  commodius  majori- ^  ^ 
que  numero  percepi,  cum  partes  praedidi  folii  aliquanto  efifenc  fic- 
ciores. 

Ex  alia  Buxi  Arbufcula  qiitedam  Foliola,  partim  adhuc 
virentia,  partim  exficcata,  mihi  adferenda  curavi,  utiliorum  Textu¬ 
ram,  quantum  poflibile  eflet,  inveftigarem  :  (^od  eo  Succeffu  feci  -, 
uc  iftiufmodi  Ofcula,  five  Spiracula,  in  foliis  illis  clarius  Vifii  perce¬ 
perim,  quam  in  ullis  unquam  .  Frudibus  ante  percepilTem.  Ut  au¬ 
tem  Multitudinem  Ofculorum  qute  in  tali  Foliolo  percepi,  velut  Ocu¬ 
lis  expofitam  haberem  ;  Folium  Buxeum  Lineali  impofui  cupreo, 
quod  in  varias  partes  diftindum  erat:  Comperique  Longitudinem 
Folii  parem  effe  odonis  partibus  Pollicis,  in  decem  partes  diftributi 
Folii  vero  Latitudinem  cum  medietate  pollicis,  five  tjuinque  decimis 

partibus  exaequari.  '  ^  ^ 

Jam  vero  ponamus  tali  Foliolo  Figuram  eflTe  Ovatam  ;  adhaec  La* 

titudinem  ejus  atque  Longitudinem  conjungamus:  Fum  exfurget  nu¬ 
merus  13,  cujus  dimidium  fit  6  L  Dein  ponamus  idem  Foliolum, 
poft  illam  Latitudinis  atque  Longitudinis  conjundtionem,  inilar  Gir- 
culi  effe  rotundum  ;  illiufque  Diametrum  6  i  decimis  Pollicis  partibus 
ex  aequo  refpondere. 

Exinde  juxta  Foliolum  ante  di6lum,  locavi  Pilum  Porcinum  ;  quem 
adhibito  Microfeopio  contemplatus,  judicavi  duodecim  Buxi  Ofcula, 
fi  fibi  contigua  jacerent,  cum  Diametro  Pili  Porcini  Longitudine  exae¬ 
quari  ;  Sexaginta  vero  Pilos  Porcinos  judicabam  Magnitudinis  effe 
pollicaris.  Sequitur  decimam  quamque  Pollicis  partem^  fex  Diame¬ 
tris  Pilorum  Porcinorum  Longitudine  parein  effe  dimidiatam  vero 
Diametron  Folioli  Buxei  cum  19  ^  Diametris  Pilorum  Porcinorum 
exaequari.  Quae  19  \  Diametri,  Ii  duodecies,  id  eft  juxta  numerum 
Ofculorum,  multiplicentur’;  efficitur  numerus  234,  quam  Longitu¬ 
dinem  dimidiatus  Folioli  Buxei  circulus  ex  antedidlis  habet.  ^ 

Ut  autem  quid  tali  Circulo  contineatur  fupputernus,  primo  cum 
Geonaetris  ftatuendum  eft ;  quae  proportio  eft  numeri  14  adnumerurri 
II,  eandem  Proportionem  effe  inter  numerum  quadratum  Diametri 
cujufvis  Circuli,  &  ea  quae  Circulo  ipfo  continentur.  Saquitur  unam 
Folii  Buxei  Superficiem  Ofculis  172090  prceditam  effe.  Cum  autem 
altera  Superficies  haud  paucioribus  inftrudla  fit  i  tandem  exfurget 
VOL.  VI.  Partii.  Uu  numerus 
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numerus  Ofculorum  344280,  quorum  Ope  Perfpiratio  &  Exhalatia 
fiat. 

Cum  Lanuginem  illam,  quae  Mala  Perfica,  vulgo  Montana  con- 
veftic,  nupcra  ^iLftatc  fine  Microfcopio  confiderarem  ;  Fruftula  qus- 
dam  Mali  Perfici,  ex  cortice  excifa,  ante  Microfcopium  collocavi. 
Turn  vero  judicabam  Floccos  illos  Laneos  Multitudine  pares  elfe  Of- 
culis  per  cutem  Mali  Perfici  diffufis.  Et  quemadmodum  Ofcula 
Fruduum  velut  inter  duo  labiola  patefcere,  nec  plane  rotunda  fed 
aliquantulum  oblonga  effe,  jam  ante  monui ;  fic  Flocci  Lanei,  ex 
Gfculis  didtis  efflorefcentes,  non  omnino  rotundi  funt,  fed  nonnihil 
plani.  Sed  &  complures  in  medio  Ruga  quadam  notatos  elTe  vide¬ 
bam. 

Ut  autem  Multitudinem  Ofculorum  halitus  exfpirantium  palam 
proponam  ;  un^ue  ingentem  numerum  exhalantium  humorum,  qui 
Aerem  ingrciTi  in  particulas  oblongas,  fed  alias  aliis  longiores  fpifef- 
cunt.  Oculis  fubjiciam  ;  exiguam  Mali  Perfici  portionem  delineari 
iio;  ABFG  perpufiihim  eft  Frultum  Mali  &  Corticis  Perfici,  BCDEF 
lanugo  Malo  adhae»*efren£  aefignatur. 

Magnitudineni  didi  F;uftuli,  per  Iconem  defignati^  fic  aeftimare 
poteris:  Tres  Vultus  mei  Pilos  Microfcopio  applicatos  habebam, 
quos  Pidtori  poll  Iconis  modo  didas  Delineationem  intuendos  exhi¬ 
bui  Cum  deinde  ejufdem  Iconis  Longitudinem,  a  G  ad  A  in  16 
Partes  diftnbuilTem  j  rogavi  quot  latorum  pilorum  Diametros  in  illa 
Iconis  Longitudine  contineri  judicaret ;  qui,  ne  0^0  quidem  refpondit. 
Quod  fi  verum  efle  'flatuamus,  quam  incredibili  Floccorum  Lane¬ 
orum  Multitudine  necelTe  eft  Malum  Perficum  circumveftiri  I 

Cum  poftea  Mala  Cydonia  permaturuiflTent,  quafdam  etiam  Mali 
Cydonii  particulas  ad  Microfcopium  applicavi ;  &  Lanuginem,  quae 
ex  Malo  Cydonio  exhalatur,  neque  Lanugini  Mali  Perfici  copia 
Bg*  cedit,  delineandam  curavi ;  HI  NO  perparva  eft  portio  Mali  Corti- 

cifque  Cydonii,  I  K  L  M  N  Lanugo  ex  Malis  Cydoniis  exfudans, 
Quje  Lanugo,  licet  in  Cydoniis  longior  quam  in  Perficis,  non  tamen 
in  illis  erigitur,  ficutiniftis^  fed  crifpando  fibi  invicem  impledli- 
tur. 

^hi  AnatoviU  XIII.  Thofe  Leaves  only  of  Plants,  are  fit  for  this  Purpofe,  whofe 
eal Prepara-  inward  Strubture  is  compofed  of  woody  Fibres  j  and  which  are  of  a 
uon  of  Vegeta-  good  thicknefs  and  confiftence,  as  the  Leaves  of  Oranges, 

’  Lemons,  Jafmins,  Bays,  Rofes,  Cherries,  Apricocks,  Peaches, 
Plumbs,  Apples,  Pears,  Poplirs,  Pines,  Oaks,  Ivy,  Cfc. 

There  are  feveral  other  Leaves  which  have  no  woody  Fibres  or 
Veins;  as  for  Inftance  of  Vines  and  Lime  Trees,  but  thefe  diftblve 
without  feparating. 

Thefe  Leaves  are  to  be  gathered  in  June  or  7«/y,  when  they  are 
full  grown  and  have  not  been  damaged  by  Worms  or  Caterpillars. 
They  are  to  be  put  into  an  earthen  Pot  or  large  Glafs,  with  a  good 
deal  oi  Rain-Water,  the  Pot  or  Glafs  being  kept  uncovered  and  fo 
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expofed  to  the  Sun  or  open  Air.  The  Leaves  muft  be  quite  covered 
with  Water,  and  as  it  evaporates,  afrefli  quantity  muft  be  poured  in. 

In  about  a  Month’s  time  fome  of  the  Leaves  will  begin  to  putrify, 
but,  others  muft  be  kept  two  Months  or  longer.  When  the  two  ex¬ 
ternal  Membranes  begin  to  feparate,  and  the  green  Subftance  of  the 
Leaf  to  grow  liquid,  then  it  is  Time  to  perform  the  Operation. 

The  Leaf  is  to  be  put  into  a  white  and  fiat  earthen  Plate  or  Difh 
filled  with  clear  Water;  then  upon  gently  fqueezing  it  with  the 
Finger,  it  will  open  on  one  fide  and  the  green  Subftance  will  run 
out.  Immediately  on  that  the  two  outer  Membranes  muft  be  ftript  off 
chiefly  in  the  middle  and  along  the  Nerves  when  they  adhere  clofeft  :  If 
there  is  once  an  Opening,  they  will  go  off  very  eafily.  The  Skele¬ 
ton  that  remains  between  is  afterwards  waflied  in  clear  Water,  and 
kept  between  the  Leaves  of  a  Book. 

The  Method  of  preparing  Fruits ;  as  Apples,  Pears,  Plumbs, 
Cherries,  Peaches  and  the  like,  is  as  follows. 

The  fineft  and  largeft  Pears  that  are  foft  and  not  Stony,  are  fitteft 
for  this  Purpofe,  Firft,  they  are  to  be  nicely  pared  without 
fqueezing  them,  and  Care  taken  not  to  hurt  the  Stalk  or  the  Crown. 

This  done,  put  them  into  a  Pot  of  Rain  or  frefli  Spring-Water ; 
cover  it,  and  let  them  boil  gently  till  they  grow  throughly  foft ; 
then  take  them  out  and  put  them  into  a  Bafon  of  cold  Water :  Then 
take  out  one  of  them  and  holding  it  by  the  Stalk  with  one  Hand, 
and  with  one  Finger  and  ^the  Thumb  of  the  other  Hand,  rub  the 
Pulp  gently  off,  beginning  near  the  Stalk  and  rubbing  equally  to-  \-> 
wards  the  Crown,  and  you  will  eafily  fee  in  the  Water  how  the  Pulp 
feparates  from  the  Fibres,  which  being  moft  tender  towards  the  Ex¬ 
tremities,  it  is  there  the  greateft  Care  is  to  be  taken.  No  Inftru- 
ment  is  of  any  ufe  in  this  Operation,  except  laft  of  all  a  Penknife  to 
feparate  the  Pulp  flicking  to  the  Core.  In  order  to  fee  how  the 
Operation  advances,  you  may  fling  away  the  muddy  Water  from 
Time  to  Time,  and  pour  on  clean :  All  being  feparated,  the  Skele¬ 
ton  is  to  be  preferved  in  Spirits  of  Wine  redlified.  The  fame  to  be 
obferved  with  relation  to  Apples,  Plumbs,  Peaches  and  the  like. 

Carrots  and  other  Roots,  that  have  woody  Fibres  muft  be  boiled 
without  paring,  till  they  grow  foft,  and  the  Pulp  comes  off.  Not 
only  many  forts  of  Roots,  but  alfo  the  Barks  of  feveral  Trees  may  be 
reduced  after  this  Method  into  Skeletons,  prefenting  rare  and  curious 
Views  of  Vegetables. 

Paper  is  correPled  from  d  I'ranjlation  of  the  fame  Original^  hy  the 
Dr  Scheuchzer.  It  was  read  before  the  Society  Odl.  17.  1728, 
above  two  Tears  before  the  publication  of  Mr  Zolman’j  Tranjlaiion  in 
the  Philofophical  Tranfaliions» 
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Of  the  Veins ^  and  Arteries  of  Leaves.' 


XIV,  By  a  Letter  from  Dr  Fuller  in  Holland  to  tht  Prefident,  and 
communicated  about  O^oher  1729,  the  Society  was  informed,  that 
Profeflbr  Ruyfch  had  obferved  fomething  in  the  difleding  of  Leaves 
analogous  to  the  Veins  and  Arteries  of  Animals  j  but  without  ex¬ 
plaining  in  what  Manner  thefe  different  Veffels  were  difpofed,  or  by 
what  Means  they  may  be  diftinguiflied  from  each  other. 

When  I  examined  the  Colleblions  of  Frederic  Ruyfch  and  Albert 
Seha  at  Amflerdam^  in  both  which  were  great  Variety  of  diffedled 
Leaves,  they  made  no  Mention  of  fuch  a  Difeovery  ;  although  in  a 
Leaf  from  the  Colledlion  of  Ruyfch  I  could  (with  a  Glafs)  obferve  the 
Fibres  to  be  double  towards  the  Edges  of  the  Leaf ;  which  at  that 
Time  I  imagined  to  be  an  unnatural  Divifion  of  the  Fibres,  as  in  de¬ 
cayed  Sticks. 

In  the  mean  Time,  Albert  Seba  having  communicated  the  Method 
of  difledling  Leaves,  to  the  Society,  I  feparated  the  pulpous  from 
the  fibrous  Parts  of  feveral  Leaves  after  his  Method  ♦,  when  examin¬ 
ing  them  by  Glaffes,  and  in  Water,  I  found  that  each  Fibre  was 
naturally  feparated  into  two  diflindl  Fibres  by  a  thin  Stratum  of  the 
pulp)ous  Subftance  *,  and  that  this  Separation  was  continued  through 
all  the  Fibres  and  Stem  of  the  Leaf,  fo  as  to  form  two  dift  indt  Planes 
of  fimilar  Net-work. 

Though  this  Duplication  of  the  Veflels  in  Leaves  Teems  to  point 
out  an  Analogy  between  them  and  the  Veins  and  Arteries  of  Ani¬ 
mals,  yet  I  fee  no  probable  Means  of  guefling  which  are  the  arterial 
and  which  the  veinal  Fibres. 

That  I  might  illuftrate  this  Matter,  as  it  appeared  to  me,  I  have 
prepared  two  Leaves,  the  one  of  an  Apple  (Fig.  112.)  the  other  of  a 
Cherry  (Fig,  113.)  in  which,  as  well  the  Separation  of  the  Fibres  and 
Stem,  as  the  pulpous  Subftance,  by  which  they  are  naturally  fepa¬ 
rated,  are  very  obvious. 

XV.  About  fix  Years  ago  I  planted  a  cutting  of  a  Vine  againft 
a  Wall,  on  an  Eaftern  Afpedt,  where  it  has  the  Sun  from  it’s  Rifing 
rill  half  an  Hour  after  twelve.  The  foil  is  a  ftiff  Clay,  but  to  make  it 
Work  the  better,  I  meliorated  that,  by  mixing  fome  Rubbifli  of 
the  Foundation  of  an  old  Brick-Wall,  where  it  now  grows.  In  Ja^ 
Tiuary  laft  was  twelve  Month  I  pruned  it,  and  the  Figure  was  thus, 


Left  Hand 


Right  Hand  Black 


At  time  of  Year  it  /hot  at  both  Hands  about  twenty  two  Inches  of 
a  fide,  before  it  came  to  a  Joint  *,  that  on  the  Right  was  a  very  luxu¬ 
rious  exuberant  Branch,  as  big  as  the  body  of  the  Tree,  the  other 
fide  not  half  fo  thick  or  big,  and  the  Leaves  on  the  Right  were  as 
big  again  as  the  other  on  the  left  Hand,  and  I  fancy  the  largeft  that 
were  ever  feen.  The  right  Hand  bears  a  very  large  and  good  black 


i 


*  This  was  written  in  Oftober,  j  720. 


Grape, 
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Grape,  and  large  Bunches ;  the  left  hand  very  good  white  Grapes, 
and  I  had  laft  Year  more  Bunches  of  the  white,  than  of  the  black  ; 
and  whereas  in  all  Vines  bearing  black  and  blue  Grapes  the  Leaves 
die  red,  thefe  died  white  on  the  black  fide  as  well  as  t’other.  Laft 
January  I  pruned  the  Tree  again,  but  tacked  up  more  of  the  right 
Hand  (being  black)  than  I  did  on  the  left,  for  which  reafon  I  had 
this  Year  a  great  many  more  of  the  Black  than  I  had  of  the  white, 
and  they  ripened  for  the  Seafon  of  the  Year  very  well ;  divers  Gen¬ 
tlemen  of  the  Country  both  faw  them  laft  Year  and  this  Year,  and 
tafted  of  them.  1  gathered  the  laft  about  eight  days  fince,  and  the 
Leaves  die  white  this  Year  alfo,  being  the  fecond  Year  that  ever  it 
bore.  I  think  to  prune  it  pretty  clofe  on  both  Tides  this  Year,  and  to 
plant  out  divers  cuttings  of  both  forts  of  it. 

I  will  mention  one  thing  more,  which  I  have  experienced  about 
28  Years  fince;  I  do  it  becaufe  yit  Lawrence  in  his  firft  Tra(ft  of  [ 

Gardening,  makes  mention  of  the  Plant,  but  I  take  mine  to  be  a' 
much  different  cafe  from  his ;  I  mean  the  yellow  and  green  ftriped 
Jeffamine.  In  the  Month  of  April  Ann.  1.692,  having  a  final!  Plant 
of  our  common  white  Jeffamine^  which  ftood  in  the  ground,  and  was  I' 

no  bigger  than  a  Tobacco-pipe,  I  cut  it  off  at  two  joints  above  the  4 

ground,  and  grafted  it  with  a  cutting  of  the  yellow  ftriped  ;  it  took.  1 

and  fhot  a  fmall  weak  Shoot,  and  in  a  Month  or  five  Weeks  after,, 
it  was  blighted,  and  I  perceived  it  had  killed  the  Graft,  and  forae 
part  of  the  Stock  below,  and  fo  1  took  my  knife  and  cut  it  to  the 
quick,  which  was  near  the  next  knot  or  joint  to  the  Ground,  and  let  ; 

it  ftand,  thinking  to  graft  it. again  at. Spring,  as  before,  but  forgot 
it  ’till  the  Seafon  was  paft.  At  length  going  that  way  I  faw.  it  had! 
broke  out  at  the  next  joint  with  feveral  Shoots  of  the  yellow  and? 
green  ftriped,  and  not  only  there,  but  it  had  alfo  made  a  ftrong- 
Shoot  from  the  Root,  of  yellow  and  green  ftriped  ;  after  a  while.  L. 
took  it  up  with  Mold  to  the  Root,  and  put  it  in  a  Pot,  and  it  flou- 
rifhed  all  the  Summer.  But  afterwards  having  made  a  prefent^  of  it,, 
it  ftourifhed  two  or  three  Years,  and  then  for  want  of  fhiftingthe  Pot, 
in  time,  it- was  matted  fo  to  the  Tides  and  bottom  of  the  Pot,  that  it: 
died;  I  alfo.  at  that  time  gave  feveral  of  my  Acquaintance  an  ac-- 
count  of  the  Circulation  and  Defcent  of  the  Sap  in  that  Plant,  and-.  Ii 
have  tried  feveral  other  forts  of  variegated  Plants,  but  do  not  find,  at’ 
jiy  of  them  to  tranfmute,  as  that  JeJfamine  will  do. 

XVI.  The  Plants  of  England^  as  well  thofe  of  the  Fields  and  Or-  Ohfep-vatknTi 
chards,  as  of  the  Garden,  that  have  been  brought  over  hither,  fuit  onjme  ofjht 
mighty  well  with  our  Soil,  and  grow  here  to  great  Perfedion,  NeT^ng- 

Our  Apples  are,  without  Doubt,  as  good  as  thofe  of  England^  and  with're- 
much  fairer  to  look  to,  and  fo  are  the  Pears ;  but  we  have  not  markabisJn^- 

of  all  the  Sorts.  - 

Our  Peaches  do  rather  excel  thofe  of  and  then  we 

not  the  Trouble  or  Expence  of  Walls  for  them  j  for  our  Peach  Trees 

arc. 
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are  all  Standards,  and  I  have  had,  in  my  own  Garden,  feven  or  eight 
Hundred  fine  Peaches  of  the  Rare-ripes,  growing  at  a  Time  on  one 
Tree. 

Our  People,  of  late  Years,  have  run  fo  much  upon  Orchards,  that 
in  a  Village  near  Bofton^  confiding  of  about  forty  Families,  they  made 
near  three  Thoufand  Barrels  of  Cyder.  This  was  in  the  Year  1721. 
And,  in  another  Town  of  two  Hundred  Families,  in  the  fame  Year, 
I  am  credibly  inform’d,  they  made  near  ten  Thoufand  Barrels.  Some 
of  our  Apple  Trees,  will  make  fix,  fome  have  made  feven  Barrels 
of  Cyder,  but  this  is  not  common  *,  and  the  Apples  will  yield  from 
feven,  to  nine  Bulhels  for  a  Barrel  of  Cyder,  A  good  Apple  Tree, 
with  us,  will  meafure  from  fix  to  ten  Foot  in  Girt.  I  have  feen  a 
fine  Pearmain,  at  a  Foot  from  the  Ground,  meafure  ten  Feet,  and 
four  Inches  round.  This  Tree,  in  one  Year,  has  born  thirty  eight 
Bufliels,  (by  Meafure^  of  as  fine  Pearmains,  as  ever  I  faw  in  Eng- 
land,  A  Kentijh  Pippin  at  three  Foot  from  the  Ground,  feven 
Foot  in  Girt;  a  Golden  Rofletin  fix  Foot  round.  The  largeft  Ap¬ 
ple  Tree,  that  I  could  find,  was  ten  Foot  and  fix  Inches  round,  but 
this  was  no  Graft. 

An  Orange  Pear  Tree  grows  the  largeft,  and  yields  the  faireft  Fruit. 
I  know  one  of  them  near  forty  Foot  high,  that  meafures  fix  Foot 
and  fix  Inches  in  Girt,  a  Yard  from  the  Ground,  and  has  born  thir¬ 
ty  Bufhels  at  a  Time  ;  and  this  Year  I  meafured  an  Orange  Pear,  that 
grew  in  my  own  Orchard,  of  eleven  Inches  round  the  Bulge.  I  have 
a  Warden  Pear  Tree,  that  meafures  five  Foot  fix  Inches  round.  One 
of  my  Neighbours  has  a  Bergamot  Pear  Tree,  that  was  brought  from 
England  in  a  Box,  about  the  Year  1643,  that  now  meafures  fix  Foot 
about,  and  has  born  twenty  two  Bufhels  of  fine  Pears  in  one  Year. 
About  twenty  Years  fince,  the  Owner  took  a  Cyon,  and  grafted  it 
upon  a  common  Hedge  Pear,  but  the  Fruit  does  not  prove  altoge¬ 
ther  fo  good,  and  the  Rind,  or  Skin,  is  thicker  than  that  of  the  Ori¬ 
ginal. 

Our  Peach  Trees  are  large  and  fruitful,  and  bear  commonly  in 
three  Years  from  the  Stone.  I  have  one  in  my  Garden  of  twelve 
Years  Growth,  that  meafures  two  Foot  and  an  Inch  in  Girt,  a  Yard 
from  the  Ground,  which,  two  Years  ago,  bore  me  near  a  Bufhel  of 
fine  Peaches.  Our  common  Cherries  are  not  fo  good  as  the  Kentijh 
Cherries  of  England^  and  we  have  no  Dukes,  or  Heart  Cherries,  un- 
lefs  in  two  or  three  Gardens. 

Some  Years  fince,  I  meafured  a  Platanus  OccidentaliSy  or  Button 
Wood  Tree  (as  they  are  called  here)  of  nine  Yards  in  Girt,  and  it  held 
it’s  Bignefs  a  great  Way  up.  This  Tree,  when  it  was  cut  down,  I 
am  informed,  made  twenty  two  Cord  of  Wood.  A  Gentleman 
tells  me,  that  in  the  Foreft,  he  met  with  a  ftreight  Afh,  that  grew 
like  a  Pillar,  of  a  great  Height,  and  free  from  Limbs,  that  meafured 
fourteen  Feet  eight  Inches  round,  near  a  Yard  from  the  Ground  ; 
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and,  the  other.  Day,  I  met  with  a  Sajfafras  Tree,  that  meafured  five 
Foot  three  Incl-es  in  Girt.  I  meddle  not  here  with  our  noble  Pines 
and  Cedars,  becaufe  I  defign  to  treat  of  them  in  a  Chapter  of  the  E- 
vergreens  of  this  Country.  Among  our  Trees  of  quick  and  eafy 
Growth,  the  Button  IVood  before- mentioned,  and  the  Lccuft  Tree,, 
are  the  moft  remarkable :  As  to  the  latter,  by  the  Defcription  Mr 
Moore^  while  in  New-England^  gave  me  of  the  Manna  Tree,  our  Lo^ 
cuft  Tree  may  be  called  the  American  Manna.  I  have  known  a  Seed 
of  it  blown  off  from  the  Tree  into  my  Garden,  that  took  Root  of  it- 
felf,  and,  in  lefs  than  two  Years,  was  got  above  fix  Foot  high,  and 
as  big  about,  as  a  common  walking  Cane.  The  Platanus  I  have  fre¬ 
quently  propagated,  by  cutting  off  Sticks  of  five  or  fix  Foot  long, 
and  fetting  them  a  Foot  deep  into  the  Ground  in  the  Spring  of  the 
Year,  when  the  Seafon  is  wet;  they  thrive  beft  in  a  moift  Soil. 

An  Onion,  fet  out  for  Seed,  will  rife  to  four  Foot  nine  Inches  in  Garden.. 
Height.  A  Parfnip  will  reach  to  eight  Foot,  red  Orrice  will  mount 
nine  Foot,  white  Orrice  eight.  In  the  Paftures,  I  meafured  Seed 
Mullen  nine  Foot  two  Inches  in  Height,  and  one  of  the  common 
Thiftles  above  eight  Foot. 

Among  the  remarkable  Inflances  of  the  Power  of  Vegetation,  I  VegetatloUi, 
fhall  begin  with  an  Account  of  a  Pompion  Seed,  which  I  have  well 
attefted,  from  a  worthy  Divine  The  Relation  is  as  follows  :.That 
in  the  Year  1699,  a  fingle  Pompion  Seed  was  accidentally-  dropped’ 
in  a  fmall  Paflure  where  Cattle  had  been  foddered  for  fome  Time. 

This  fingle  Seed  took  Root  of  itfelf,  and  without  any  Manner  of 
Care ;  the  Vine  run  along  over  feveral  Fences,  and  fpread  over  a 
large  Piece  of  Ground  far  and  wide,  and  continued-  it’s  Progrefs  till 
the  Froft  came  and  killed  it.  This  Seed  had  no  more  than  one  Stalk, 
but  a  very  large  one  ;  for  it  meafured  eight  Inches  round  ;  from  this 
fingle  Vine,  they  gathered  two  hundred  and  fixty^  Pompions ;  and,, 
one  with  another,  as  big  as  an  half  Peck  ;  enough  in  the  Whole,  to^ 
fill  a  large  Tumbrel,  befides  a  confiderable  Number  of  fmall  and  un¬ 
ripe  Pompions,  that  they  made  no  Account  of.  The  Philofophical 
^ranfadiions  give  an  Account  of  a  fingle  Plant  of  Barley,  that  by  llee- 
ping  and  watering  with  Salt- Petre  diffolved  in  Water,  produced  two 
hundred  and  forty  nine  Stalks,  and  eighteen  thoufand  Grains ;  but 
then  there  was  Art,  and  even  Force  in  that  Cafe  5  whereas  in  ours, 
there  was  nothing  but  pure  Nature  and  Accident. 

Our  Indian  Corn  is  the  moft  prolific  Grain  that  we  have,  and  com-  Indian  Cortti  • 
monly  produces  twelve  hundred,  and  often  two  thoufand  Grains 
from  one ;  but  the  faireft  Computation  is  thus ;  fix  Quarts  of  this 
Grain  will  plant  an  Acre  of  Ground,  and  it  is  notunufual  for  an  Acre 
of  good  Ground  to  produce  fifty  Bufiielsof  Corn.  Indian  Corn  is  of  feve¬ 
ral  Colours,  as  blue,  white,  red,  and  yellow ;  and  if  they  are  planted^ 
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feparately,  fo  that  no  other  Sort  be  near  them,  they  will  keep  to 
their  own  Colour.  But  if  in  the  fame  Field,  you  plant  the  blue  Corn 
in  one  Row  of  Hills  (as  we  term  them)  and  the  white,  or  yellow,  in 
the  next  Row,  they  will  mix  and  interchange  their  Colours  *,  that  is, 
fome  of  the  Ears  of  Corn,  in  the  blue  Corn  Rows,  fliall  be  white, 
or  yellow  ;  and  fome  again,  in  the  white  or  yellow  Rows,  fhall  be 
blue.  Our  Hills  of  Indian  Corn  are  generally  about  four  Foot  afun- 
der,  and  fo  continued  in  a  {freight  Line,  as  far  as  the  Field  will  al¬ 
low  ;  and  then  a  fecond  Line,  or  Row  of  Hills,  and  fo  on  ;  and  yet 
this  mixing  and  interchanging  of  Colours  has  been  obferved,  when 
the  Diftance  between  the  Rows  of  Hills,  has  been  feveral  Yards-,  and 
a  worthy  Clergyman  of  an  Ifland  in  this  Province,  allures  me, 
that  the  blue  Corn  has  thus  communicated,  or  exchanged,  even  at 
the  Diftance  of  four  or  five  Rods;  and,  particularly  in  one  Place, 
where  there  was  a  broad  Ditch  of  Water  betwixt  them.  Some  of  our 
People,  but  efpecially  the  Ab-Origines^  have  been  of  Opinion,  that 
this  Commixtion,  and  Interchange,  was  owing  to  the  Roots,  and 
fmall  Fibres  reaching  to  and  communicating  with  one  another;  but 
this  muft  certainly  be  a  Miftake,  confidering  the  great  Diftance  of 
the  Communication,  efpecially  at  fome  Times,  and  crofs  a  Canal  of 
Water  ;  for  the  fmallefi:  Fibres  of  the  Roots  of  our  Indian  Corn,  can¬ 
not  extend  above  four  or  five  Foot.  .1  am  therefore  humbly  of  O- 
pinion,  that  the  Stamina^  or  Principles  of  this  wonderful  Copulation, 
or  mixing  of  Colours,  are  carried  by  the  Wind  ;  and  that  the  Seafon 
of  it  is,  when  the  Corn  is  in  the  Earing,  and  while  the  Milk  is  in  the 
Grain,  for  at  that  Time,  the  Corn  is  in  a  Sort  of  Eftuation,  and  e- 
mits  a  ftrong  Scent.  One  Thing,  which  confirms  the  Air’s  being  the 
Medium  of  this  Communication  of  Colours  in  the  Corn,  is  an  Obfer- 
vation  of  one  of  my  Neighbours,  that  a  clofe,  high  board  Fence, 
between  two  Fields  of  Corn  that  were  of  a  different  Colour,  entirely 
prevented  any  Mixture  or  Alteration  of  Colour,  from  that  they  were 
planted  with. 

An  Apple  Tree  in  my  own  Town  bears  a  confiderable  Quantity 
of  Apples,  efpecially  every  other  Year,  which  never  had  a  Bloffom  ; 
I  had  formerly  heard  the  Owner  fpeakofit:  But  for  the  three  laft 
Years,  I  made  it  my  Bufinefs,  in  the  proper  Seafon,  to  go  and  ob- 
ferve  it  myfelf;  and  when  all  the  reft  of  the  Orchard  was  in  the 
Bloom,  this  Tree  had  not  one  Bloffom.  Not  . being  contented  with 
once  going,  i  went  again,  and  again,  till  I  found  the  young  Apples 
perfedlly  formed.  The  laft  Year,  I  went  early,  not  knowing  but’ 
that  it  might  blow  fooner  than  the  other  Trees,  but  I  found  no  Blof- 
foms ;  and  the  Owner,  with  many  of  his  Neighbours,  alTured  me, 
they  have  known  the  Tree  thefe  forty  Years,  and  that  it  never  had 
a.  Blolfoin,  1  opened  feveral  of  the  Apples,  and  obferved  but  very 
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few  Seeds  in  them  *,  and  fome  of  them  lodged  fingle  in  the  Side  of 
the  Apple.  This  Tree  was  no  Graft,  and  the  Fruit  but  ordinary  for 
Tafte.  I  could  not  perceive,  by  my  Obfervation,  but  that,  in  all 
other  Refpedls,  it  frudified  like  other  Apple  Trees. 

XVn.  It  is  no  fmall  Satisfadion,  that  what  I  advanced  in  my  Bo-  Obfervaticnt 
tank  EJfa'js  is  now  fo  fully  confirmed  by  Experiments  made  by  fome 
curious  Gardeners,  among  whom  is  Mr  Philip  Miller y  who  writes 

me  word,  November  iiy  1721,  trick  Blair, 

That  in  Purfuance  of  my  Advice  he  feparated  the  Male  Plants  M.Z).  F.R.S» 
of  the  Spinage  from  the  Female  -,  the  Confequence  of  which  was,  ^'1®-  3<^9-  P* 
that  the  Seeds  fwelled  to  the  ufual  Bignefs  j  but  that  they  did  not  grow  ' 
when  he  fowed  them.  He  fearched  into  the  Seed,  and  found  they  want¬ 
ed  the  PunFlum  VitcSy  which  perhaps  might  have  been  the  Cafe  with 
Mr  Geoffro'j  ;  but  if  not,  the  female  Etnbryones  might  have  been  im¬ 
pregnated  another  Way,  as  he  experimented  with  twelve  Tulips, 
which  he  fet  by  themfelves  about  fix  or  feven  Yards  from  any  other, 
and  as  foon  as  they  blew,  he  took  out  the  Stamina  fo  very  carefully, 
that  he  fcattered  none  of  the  Duft,  and  about  two  Days  afterwards, 
he  faw  Bees  working  on  Tulips,  in  a  Bed  where  he  did  not  take  out 
the  Staminay  and  when  they  came  out,  they  were  loaded  with  the 
Duft  on  their  Bodies  and  Legs:  He  faw  them  fly  into  the  Tulips, 
where  he  had  taken  out  the  Staminay  and  when  they  came  out,  he 
went  and  found  they  had  left  behind  them  fufficient  to  impregnate 
thefe  Flowers,  for  they  bore  good  ripe  Seed ;  which  perfuades  him, 
that  the  Farina  may  be  carried  from  Place  to  Place  by  Infedls,  and' 
when  they  happen  upon  a  Flower,  whofe  Uterus  is  capable  of  being 
impregnated  by  fuch  a  Duft,  it  may  be  thus  effedted. 

1  am  of  Opinion,  this  will  not  fuic  with  Mr  MorlanP%  Scheme. 

For  tho*  we  may  fuppofe  the  Sta?nina  of  every  Flower  to  be  loaded 
with  a  due  Proportion  of  the  Farina  yet  this  accidental  Conveyance 
of  it  to  a  neighbouring  Flower,  may  be  rather  lefs  than  greater  than 
is  neceflTary:  So  that,  if  wanting,  then  EmbrpneSy  which  had 

not  received  it’s  determined  Particle  into  their  Bofom,  muft  be 
defedive  in  Bulk,  or  barren  in  growing,  but  here  all  were  equally 
filled. 

By  another  Letter,  Obfober  19.  1721,  he  informs  me,  th^ 

he  bought  a  Parcel  of  Savoy  Seeds  of  a  Neighbour,  which  he 
fowed,  and  planted  out  the  Plants  ;  but  was  furprized  to  fee  the 
Produdion  :  For  he  had  half  of  them  red  Cabbages,  and  fome  white 
Cabbages,  and  fome  Savoys  with  red  Ribs,  and  fome  neither  one 
Sort  nor  other,  but  a  Mixture  of  all  Sorts  together  in  one  Plant. 

He  went  to  the  Gardener  and  told  him  his  Tale,  who  fhewed  him 
that  he  was  in  the  fame  Condition,  but  did  not  know  how  it  fhould 
come  to  pafs,  for  he  was  fure  he  took  fpecial  Care  in  faving  of  the 
Seed.'  Being  afked  how  and  where  he  planted  them  for  Seed,  he 
fliewed  him  them  under  a  SouthPFefi  Hedge,  and  told  him  the  Man- 
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ner  in  which  he  planted  them  :  Firft,  a  Dozen  of  white  Cabbages, 
then  a  Dozen  of  Savoys,  and  then  a  Dozen  of  Red.  Then  he  im. 
mediately  thought  how  it  came  to  pafs,  by  the  Effluvia  impregna¬ 
ting  the  Uterus  of  one  another  ;  and  it  is  very  common  for  our  Gar¬ 
deners  to  plant  white  and  red  Cabbages  together  for  Seed,  and  they 
are  as  often  difappolnted  by  having  a  Degeneracy  of  both  Kinds, 
which  they  attribute  to  the  Soil,  They  fend  to  Holland  for  a  frefh  Sup¬ 
ply  of  Seeds,  and  fay  our  Soil  will  not  continue  that  Sort  good.  He 
told  them  his  Opinion,  and  they  laugh  at  him  for  it,  and  will  not 
be  turned  out  of  their  Road,  although  they  ihould  have  never 
fo  many  Experiments  fhewed  them. 

This  Experiment  is  a  moft  convincing  Argument  for  the  Effluvia  \ 
for  did  each  Grain  of  the  Farina^  enter  the  Pifiillum  to  it’s  proper 
Uterus^  this  mongrel  Kind  would  never  be  produced.  For  if  the 
individual  Plant  be  in  each  Grain  of  the  Male  Farina^  how  can  it 
be  fo  far  difmembered,  as  that  one  Part  fhall  go  to  the  making  up 
of  the  Ribs  of  Red  Cabbage,  and  another  to  compofe  the  reft  of  a 
Savoy  Plant.  Analogous  to  this,  is  what  I  lately  obferved  in  a  Spaniel 
Bitch,  of  fo  good  a  Kind,  that  when  fhe  became  proud,  Care  was 
taken  to  let  her  have  good  Dogs.  The  Litter  fhe  produced,  con- 
fifted  of  Puppies  fome  piebald,  like  one  of  the  Dogs  that  had  lined 
her,  of  the  fame  Shape,  Colour,  and  Spots  *,  others  like  another ; 
and  a  third  partaking  of  both,  with  fpots  from  the  Bitch  interfperfed. 
This  is  a  farther  Confirmation  of  what  I  have  advanced,  Effay  4. 
where,  pag.  310,  I  only  affert,  that  feveral  Foetus’s  partake  equally 
of  Male  and  Female  ;  but  here  two  Males  concur  with  one  Female 
in  the  Compofition  of  a  fourth  Body,  made  up  of  all  the  three: 
And  one  Seed  produces  a  Cabbage  confifting  of  three  different 
Species,  which  could  never  happen,  did  thefe  organized  Animalcula^ 
or  Granules  of  the  Farina^  become  a  Foetus^  or  contain  the  Folia- 
Seminalia  of  a  Plant.  This  methinks  is  fufficient  to  anfwer  what 
Mr  Bradley  has  fo  ftrenuoufly  contended  for,  Works  of  Nature^  p.  g 
Cf  feq, 

I  could  defcant  yet  more  upon  this  Obfervation,  and  confider 
how  far  this  may  lead  us  into  the  infinite  Variegations  and  Stripes, 
in  not  only  annual  Flowers,  fuch  as  Poppies,  Confolida  Regalis,  and 
Bottles,  but  alfo  in  perennial  Roots-,  fuch  as  Auricula’s,  Couftips, 
^c,  ofa  lower  Size,  which  is  hinted  by  Mr  Bradley  -,  he  having  received 
that  Notion  from  Mr  Du  Bois,  as  I  have  been  credibly  infor¬ 
med  ;  and  in  Plants  of  larger  Size,  not  of  a  Bulbous,  but  Carnous 
Root,  fuch  as  Columbines ;  where  there  is  a  vaft  Variety  :  And 
in  this  Plant  it  is  moft  efpecially  to  be  obferved,  that  though 
the  indigenous  one,  from  which  all  the  other  feem  only  to  be  Varia¬ 
tions,  and  not  determinate  Species,  be  of  a  blue  Colour,  confifting 
of  ten  alternate  Petala,  viz.  five  corniculate,  and  five  plain  ;  yet  into 
how  many  other  Kinds  of  Flowers  is  it  fubdivided  j  fuch  as  pale  yel¬ 
low 
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low,  with  bluifh  red,  purple,  dark  Stripes  vaftly  double,  blue» 
blackifh  red,  Some  with  corniculate  Pet  ala ,  and  fome  only 

with  plain,  and  how  in  fingle  Flowers  it  imitates  all  the  Colours  we 
fee  Pigeons  endowed  with.  I  fay  it  is  worthy  of  Confideration, 
whether  the  Farina  may  do  this,  fince  I  do  not  underfland  there  has 
been  much  Art  ufed  in  making  thefe  Flowers  break,  as  Tulips,  or 
to  cultivate  a  Set  of  Breeders  ;  but  that  a  richer  Soil  may  produce  a 
double  flower  *,  and  a  fuitable  Loam  may  produce  the  Variety  of  Co¬ 
lours  ;  the  Farina  from  feveral  Flowers  may  occafion  the  Stripes, 
and  the  Stamina  arifing  from  the  plain  Petala,  rather  than  the  Corni-- 
cula,  pouring  out  the  Farina,  may  caufe  the  Flowers  with  the  plain 
Pet  aid.  So  that  were  I  to  extend  this  to  a  great  many  other  Plants, 
and  were  there  proper  Obfervations  made  in  them,  confiderablc 
Improvements  might  be  made  upon  this  Do(5lrine  of  the  Sexes  of 
Plants.  For  after  the  Flowers,  we  come  next  to  the  Variegation  of 
the  Seed  of  fome  Plants,  particular  the  Phafeoli,  whofe  various  Spots 
and  Colours,  and  even  the  Bignefs  too,  may  very  much  depend  up¬ 
on  the  EJjluvia  from  the  Farina,  when  feveral  Kinds  are  fown  together, 
F'or  do  but  confider  three  plain  Colours,  a  White,  Red,  and  dark 
Blue,  and  you  may  obferve  how  many  Defendants,  and  what  a  Va¬ 
riety  of  Spots  may  proceed  from  them,  the  Lupines  alfo  in  fome 
Meafure  may  be  brought  in  here,  and  I  know  not  but  that  the  Me^ 
dica  cochle  at  a  falcata  lunata,  may  be  multiplied  in  it’s  Variations  after 
the  fame  Manner.  But  it  is  Time  to  proceed  to  another  Experiment 
of  my  Correfpondent  Miller. 

Being  periuaded  to  it  by  an  ingenious  Gairdener,  he  pulled  off  all 
the  Male-Flowers  of  fome  Melon  Plants  fo  foon  as  they  appeared  ; 
but  inflead  of  finding,  as  his  Friend  informed  him,  that  thefe 
Flowers  exhaufted  the  Nourifhment  from  the  Fruit  ;  he  found  that, 
without  thefe  Flowers,-  none  of  the  Melons  would  grow. 

As  this  Experiment  is  a  plain  Indication  of  the  Neceffity  of  the 
Farina,  fo  it  confirms  the  Ufe  I  have  affigned  to  the  Leaves,  viz, 
that  by  entring  the  Capillaries  of  the  Leaves,  and  returning,  the  nu¬ 
tritive  Particles  may  be  more  attenuated  :  So  here,  the  Petala  of 
the  Male-Flowers  may  ferve  for  the  fame  Purpofe;  for  by  the  Largc- 
nefs  of  the  'Fuhuli  in  thefe  PomifercB  fcandentes,  a  grofs  vifeid  Sap  is 
received,  which  even  the  Leaves  themfelves  are  not  fufficient  to  at¬ 
tenuate,  fo  as  to  be  fit  for  compofing  the  more  lubtile  Part  of  the 
Fruit ;  until  by  repeated  Circulation  through  the  Petala  of  the  Male- 
Flowers,  it  may  be  rendered  fit  for  fuch  a  Purpofe.  Indeed,  the 
Female-Flowers  upon  the  Top  of  the  Rudimentum  Fru^lus,  may  in 
fome  Meafure  ferve  for  this  Purpofe.  But  as  the  Male-Flowers  are, 
generally  fpeaking,  more  numerous  than  the  Female,  fo  their  being 
removed  muft  deprive  the  Embryones  of  a  very  great  AlTiflance  to¬ 
wards  it’s  being  perfected :  I  may  add,  that  the  Orifices  of  the  Pe¬ 
dicles,  when  the  Flowers  are  pulled  off,  muff  lofe  fo  much  of  the  Sap, 
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that  the  whole  Plant  muft  be  thereby  fo  impoverilhed,  as  not  to  be 
able  to  bring  forth  the  defigned  Fruit;  all  this,  befide  the  Want  of 
the  confiderable  Supply  of  the  Farina  Fmcundans. 

_  I  defigned  to  have  given  a  few  Thoughts  concerning  the  Variega¬ 
tion  of  Leaves  and  Flowers,  being  unwilling  to  admit  of  Mr  Bradley’s 
Sicknefs  or  Weaknefs  of  the  Sap;  But  I  lhall  referve  that  to  a  more 
convenient  Opportunity,  being  at  prefent  intent  upon  making  Ibme 

farther  Improvements  upon  the  Generation  and  Nourifliment  of 
Plants. 

rhe  Profana-  XVIII.  i.  The  Berries  of  have  within  their  vifcid  Pulp  a 

^  Skin  ;  the  inward  Subftance  where- 

it/r  Edmond  deeply  green,  and  harder  than  the  Subftance  of  a  Piftachio  Nut’s 
Sarrej,  KeHor  Kernel.  It  IS  Hattilh,  and  fhaped  fometimes  like  a  Fleart,  lometimes 
oblong,  both  are  as  truly  Seed,  as  any  Plant  can  have.  Thofeofthe 

fo7 'd  2,‘c  Shape  put  out  but  one  Germen ;  thofe  like  an  Heart,  have 

397  P-  5-  which  prove  two  diftinft  Plants. 

Bg.  114.  Sir  John  Colehatcb  recommends  the  fowing  this  Seed  by  way  of 
Inoculation:  Accordingly  in  Feh.  lyfj,  I  endeavoured  to  place  the 
ftg.  ns-  ■  Berries,  within  the  Bark  of  yt/b.  Beech,  Pear,  and  Apple-txtts, 
by  making  feveral  Cuts  and  Gafhes  in  the  upright  Sides  of  the  Trees! 
The  whole  Berries  would  not  ftay  in  any  of  them  ;  and  when  I  broke" 
them,  the  Seed  always  nipped  out  to  the  Edge  of  the  Cut,  and  then 
it  ftuck  to  the  Bark,  by  means  of  the  flimy  Subftance  wherewith  it  is 
encompafled.  I  alfo  ftuck  one  Seed  on  the  bare  Bark,  without  any 
cutting  at  all;  This  fucceeded  bell,  and  being  the  Heart-like  ftiape, 
gave  me  two  Plants.  For  about  the  28/^  of  Alarch  lyip.  this  with 
two  more  on  the  Apple~txtt,  and  one  on  the  Pear-tvtt,  began  to 
Ihoot;  and  the  Growth  was  in  this  manner: 

The  vifcous  Matter  having  ftuck  the  Seed  on,  and  (as  it  dried) 
drawn  the  Seed  clofe  and  flat  down  to  the  Bark  of  the  Tree,  there 
began,  in  and  April,  to  fpring  out  of  that  end  of  the  Seed 

which  had  been  toward  the  Eye  of  the  Berry,  a  fmall  deep  green 
Shoot  or  Twigg,  very  like  a  Ihort  Piece  of  a  little  Clafper  of  the 
Vine.  Ac  hrft,  it  arofe  upward  from  the  Bark  and  then  turning 
again,  as  it  approached  the  Tree,  it  fwelled  out  fomewhat  bi<7ger 
round  about  the  End  ;  yet  leaving  the  very  Tip  or  Bottom,  quite 
flat,  forming  (as  it  were;  a  Foot  to  Hand  upon  ;  not  unlike  the  bot- 
tom  of  forae  Brafs  Peftles.  This  Foot,  when  it  came  to  the  Bark, 
vvhich  was  about  May  or  June  1719,  fixed  itfelf  thereon.  Being 
thus  fattened  at  both  Ends,  it  made  a  little  Arch  whofe  Diameter 
was  as  long  as  the  Seed,  or  about  f  of  an  Inch. 

In  this  Condition,  it  remained  all  that  Year,  till  ahovt  March  or 
1720,  and  then  that  part  or  end  of  our  little  Seedling,  which 
wasjoyned  to  the  Bark,  at  the  place  where  the  Seed  firft  Ihot  forth, 
let  go  It  s  bold  and  railing  itfelf  upward,  put  forth  Leaves,  and  be¬ 
came  the  Head  of  the  Plant:  and  the  other  end,  which  fprung  out 

firft. 
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firfl:,  and  had  taken  footing  in  another  Place,  became  the  Root  of 
the  Plant. 

’Tis  no  uncommon  thing,  for  Seeds  of  Ever-greens  to  be  two  Years 
before  they  fpring  out  of  the  Ground.  And  the  change  of  the 
Ends,  firft  one  of  them  fhooting  out,  and  then  the  other,  was  what 
furprized  me  mod  at  firft  ;  but  on  further  refleflion  I  found,  that  Na¬ 
ture,  in  this  Plant,  is  uniform  to  her  ocher  Produdfions ;  in  carrying 
the  Sap  firft  one  way  to  form  the  Root,  and  then  turning  the  Courfe 
of  it  back  again  to  fend  out  the  upper  parts  of  the  Plant.  The 
ftrangeft  and  moft  wonderful  part  is,  that  the  rooting  End  fhould 
make  it’s  firft  flioot  into  the  open  Air,  and  then  turn  it  felf  down 
to  find  a  proper  Place  to  fix  upon.  Who  could  have  fuppofed,  that 
a  Plant,  whofe  Berry  is  the  moft  orbicular  of  any,  and  therefore 
the  leaft  likely  to  lie  quiet  in  any  Situation,  and  whofe  proper  place 
of  growth  is  a  round  and  wavering  Bough,  or  upright  fide  of  a  Tree, 
fhould  after  it  is  once  fixed,  leave  it’s  firft  footing,  and  feek  out  a 
new  point  in  the  Bark  to  grow  upon. 

This  is  indeed  the  great  Secret  of  the  matter,  and  feems  to  be  the 
very  thing  that  hath  kept  the  World  in  Ignorance,  about  the  grow¬ 
ing  of  this  Seed.  For  by  requiring  a  new  fmooch  Place  of  the  Bark 
whereon  to  fix  the  rooting  Part,  it  hath  fruftrated  all  attempts  of 
fowing  it  in  the  ufual  way  of  other  Seeds. 

^heophraftus^  (about  two  Thoufand  Years  ago)  feems  to  endeavour 
at  a  Reafon,  why  this  Seed  could  not  grow  in  the  Earth  :  But  all 
that  he,  or  any  one  fince,  hath  faid  upon  it,  is  only  to  agree,  that 
in  Fa(5l  it  doth  not,  and  to  wonder  why  fo  perfecft  a  Seed  fhould  not 
grow  in  the  Earth.  That  Antient  Author  rationally  concluded,  from 
it’s  having  a  Seed,  that  the  Pl^nt  muft  come  from  that  Seed :  Where¬ 
as  latter  Times  have  been  fo  fond  of  allowing  Chance  a  fliare  in 
the  Productions  of  Nature,  that  Scaliger  hath  not  only  experimentally 
confuted  the  common  Notion  of  MiJJeltd*^  being  fown  in  the  Dung 
of  the  ThruJIo  ;  but  argueth  alfo,  very  ftenuoufly,  againft  the  Poflibility 
of  this  Plant’s  growing  from  it’s  Seed.  Even  the  great  Lord  Bacon^ 
Sir  "EhomaiBrown^  Lohel^  and  the  inquifitive  Mr  (fo  late  as  1673,) 
do  all  give  into  it,  that  this  Plant,  hath  a  fpontaneous  and  equivo¬ 
cal,  rather'than  a  feminal  and  univocal  Generation. 

Scaliger^s  ftrongeft  Objection  is,  ^wd  e  Ra?nis  qinhujdam  exit  Vifcus^ 
quo  in  loco  nullis  modis  vel  ftercus  confiftere^  vel  femen  unquam  potuerit 

hcerere - Nihilo  enim  commodius  confiftere  quam  in  re  proclivi  Globum» 

Eohel  objecfts  againft  it,  becaufe  of  the  Irnperfe6lIon  of  the  Berry 
Acinulo  illo  pallido  pellucido.  Mr  R^/s  Argument  is,  Vijcus  innatus 
etiam  in  prona  r cimorum  parte. 

If  Nature  had  been  well  examined,  it  would  have  appeared,  that 
this  Seed  is  of  a  fubftance  equal  to  other  Kernels ;  and  that  the  Pulp 
of  the  Berry,  wherewith  the  Seed  is  furrounded,  is  of  a  more  clammy 
nicking  nature  than  the  Pulp  of  other  Berries,  for  this  very  Purpofe 

that 
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that  it  might  be  of  ftrength  fufficienc  to  fix  the  Seed  on  any  Tree, 
how  moveable  or  upright  foever  the  Bough  or  Twig  fiiould  be  where¬ 
on  it  chanced  to  light. 

And  doubtlefs  the  Birds  are  (tho*  not  by  their  Dung)  Sowers  of 
this,  as  they  are  of  many  other  Seeds,  which  they  carry  away  for 
Food  j  but  often  drop  in  Places  where  they  could  otherwife  never 
have  come. 

I  went  to  gather  fome  MiJJelto-^^Ynts  and  found  a  Leaf  with  a  Seed 
flicking  thereon  j  doubtlefs  by  a  cafual  Fall  out  of  the  Bill  of  fome 
Bird,  that  has  broken  the  Berry  as  (he  was  eating  it.  There  is  both 
a  dry  firing  of  the  Slime,  and  a  dry  fpot  of  the  fame,  upon  the  Leaf 
that  (how  how  the  Seed  was  detained  there,  in  this  Cafe  i  and  how  it 
mull  be  done  in  like  manner  any  where  elfe. 

1  have  fown  thefe  Seeds,  on  near  thirty  forts  of  Trees  and  fliriibs, 
and  yet  never  had  above  ten  Plants,  that  held  out  the  fecond  Year 
fo  that  we  need  not  wonder,  aj:  the  little  Succcfs,  that  others  have 
had,  in  their  trials.  This  is  alfo  the  Reafon,  why  I  have  not  been 
able  to  make  many  other  Experiments  about  the  growth  of  this  Plant. 
However,  fome  Cafualties  have  furnifiied  me  with  tWo  or  three  % 
which  fomewhat  further  explain  the  Nature  of  this  Plant’s  growing. 

1.  On€  of  my  little  Plants  fown  in  Apr.  1724.  which  was  fixed  at 
•both  Ends  in  it’s  Arch-like  Form,  had  in  Sept.  1724,  the  middle  part 
broken  off  *,  the  two  Ends  keeping  ftill  faft  to  the  Tree.  Which 
Ihews,  how  firmly  the  two  Ends  adhere,  while  it  is  in  that  ftate^ 
^nd  they  both  continued  green  fome  time,  and  then  withered 
away, 

2.  That  one  Seed,  which  grew  on  a  Pear^tt^t^  in  lyif,  was  the' 
next  Spring  17-^,  loofened  from  the  Tree  at  one  End,  as  the  others 
were;  Yet  this  feedling  Sprout,  never  put  out  any  Leaves  at  all; 
but  continued  in  the  fame  flate,  neither  bigger  nor  lefs,  near  fix  Years ; 
that  is,  till  it  was  broken  off  by  chance  in  July  1725.  This  feems  to 
me  a  very  ftrange  thing:  For,  a  feedling  Plant  (of any  kind)  is,  but 
as  it  were  an  Embryo.^  till  it  have  put  forth  Leaves. 

3.  My  moft  thriving  pair  of  Plants,  of  the  Year  lyi?,  being  a* 

bout  three  Inches  in  length,  were  on  the  217?  of  May  lyii,  (truck 
off,  by  the  falling  of  a  Rake-handle  againft  them.  They  took  away 
with  them,  only  the  outmoll  thin  fkin  of  the  Tree;  and  I  could  not 
fee  any  figns,  of  deeper  Rooting.  But  as  I  looked,  now  and  then, 
on  the  Place,  where  the  Mifelto  had  grown,  I  thought,  I  obferved 
the  Bark  to  fwell  up  a  little  ;  and  on  the  nth  of  March  lyff,  I  per¬ 
ceived  3  or  4  little  Buds,  putting  forth,  and  another  Bud  was 
put  out  by  the  \^th  of  March,  They  all  grew  on,  to  have  Leaves 
that  Summer  ;  and  now  Febr,  they  are  a  Clufter  of  Boughs, 

4  oj*  5  Joints  in  heighth,  and  bore  Berries  this  Winter ;  whereas 
two  others  on  the  fame  Tree,  and  which  were  alfo  fowa  at  the  fame 

time 
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time,  in  17!^,  and  are  6  or  7  Joints  in  heighth,  have  not  yet  born 
any  Berries. 

The  thriving  of  thefe  Plants,  fo  well  again,  after  they  were  broken 
off;  made  me  refledl,  on  the  Druids  way,  of  cutting  Mijfelto  from 
the  Oak^  with  a  Golden  Inftrument ;  a  Metal  not  apt  to  take  a  good  " 
Edge,  and  pofTibly,  the  bluntnefs  of  the  Inftrument,  might  be  a 
means,  to  preferve,  a  future  growth,  of  the  fame  Plant;  which 
doubtlefs,  they  as  well  as  we,  find  to  be  very  rarely  upon  the  Oak, 

I  might  fuggeft  fome  Reafons  for  this  Scarcity,  from  the  Nature  of 
that  Bark  ;  and  I  might  obferve  many  miftakes,  into  which  both. 

Modern  and  Ancient  Writers  run,  when  they  mention  this  Plant. 

But  I  have  been  fo  tedious  already,  that  I  fhall  add  only  this  one 
Obfervation  ;  that  there  is  almoft  every  Year,  on  moft  Mijfelto- 
Bufhes,  a  vifible  Proof,  that  the  Kernel  hath  a  vegetative  Life  in  it: 

For  when  the  Berries  hang  on  till  Mwj  or  June^  the  Seed  will  make 
it’s  little  Shoot  in  the  Berry,  as  the  Kernels  of  Lemons,  and  you  may 
fee  it  coming  out  at  the  Eye  of  the  Berry. 

2.  The  Birds  do  not  often  permit  any  Berries  to  be  found  fo  late  A  germinating, 
as  in  but  as  I  have  formerly  obferved  this,  fo  I  have  met  with 

fome  this  Year,  whereof  I  have  herewith  fent  you  a  Specimen  ;  where- 
in  you  will  find  both  old  ripe  Berries  and  young  green  ones,  on  the  399,  p.  306. 
fame  Stalks  ;  and  in  the  old  you  may  fee  (even  through  their  Skin), 
the  little  Germen  putting  forth  it’s  Head,  from  the  Seed  or  Kernel.' 

1  have  likewife  formerly  had  a  Sufpicion  that  the  Plants  of  Mijfelto. 
are  fome  iomt  Female,  I  am  now  further  perfwaded,  that  it 

may  be  fo. 

3.  I  have  (from  my  own  /owing  of  the  Berries)  four  thriving  Difference' 

Mijfelto  growing  on  one  Tree  in  my  Garden.  Thefe,  being  % 

often  in  my  View,  gave  me  the  firft  Apprehenfion,  of  there 
any  Diiierence  of  Sex,  in  this  Shrub.  They  were  not  of  Age  to.  ’ 
bear  Flower  or  Fruit  till  1726  ;  when  one  of  them  bore  a  Berry  or 
two  ;  and  expeding  that  they  fhould  all  do  fo  the  following  Year,  I 
frcc|uently  examined  them,  and  found  that  two  Plants  had  Berries,, 
and  two  had  none.,  I  then  went  and  examined  the  Mijfelto  on  other 
Trees,  which  have  Plants  of  above  20  Years  Growth.  And  I  find, 
the  Method  of  Nature  to  be  thus. 

Dr  Grew  obferves,  that  many  Plants  make  a  vifible  Preparation) 
in  the  former  Year  for  the  Flower  and  Fruit  of  the  next  Seafon. 

This  is  done  by  Mijfelto.  At  the  latter  End  of  the  Male 

Plants  put  out  little  Knobs,  at  the  Joints  and  Tops  of  their  Boughs 
which  at  firft  are  not  very  unlike  the  young  green  Berries  ;  but  they 
foon  appear  evidently  diftind  from  them,  and  being  by  the  latter 
End  of  July^  grown  as  large  as  the  Berries,  are  then  not  at  all  like: 
them  ;  Spreading  wider  upwards,  and  having  3,  or  4,  or  5  Buds,  at» 
the  Top  of  each  Knob.  About  7««^,  the  Female  Plant  alfo  makes, 
a  like  Preparation;  putting  out  at  the  Joints  and  Tops  of  the  Boughs, 

I  Knobs, 
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Knobs,  which  are  more  (harp,  and  (horter  than  thofe  of  the  Male; 
with  I,  or  2,  but  moft  commonly  with  3  Buds,  or  fmall  Points  aC 
the  Top  of  each  Knob.  I  call  them  Buds,  becaufe  in  their  Seafon 
they  open  into  Flowers,  both  in  the  Male  and  Female  Plants  ;  all 
the  reft  of  the  Knob  ferving  only  for  Foocftalks  to  the  Flowers,  in 
the  one  Sort,  and  to  both  Flower  and  Fruit  in  the  other.  By  the 
latter  End  of  Auguft  the  Berries  are  grown  much  larger  than  the 
Knobs  on  the  Male  Plants.  ^  And  from  thence,  till  late  in  January^ 
there  is  little  worth  Remark  in  either  Plant;  only  the  Berry  grows 
'^fomewhat  bigger,  and  becomes  ripe  ;  and  the  Knobs  on  the  Male  grow 
more  and  more  yellow  ;  fo  that  one  may,  at  that  Time,  difcern  a 
Male  from  a  Female  Plant,  at  a  confiderable  Diftance.  By  the  20th 
of  February  Mtjfelto  is  in  Bloom,  both  Male  and  Female.  The 
Knobs  of  the  Male  are  open  at  the  Top  with  3,  or  4,  or  5  Bloflbms  ; 

which  are  very  well  defcribed  (though  in  fhortj  in  Boerhaave\  Htfioria 
Tlantarum. 

7  he  Female  Plant  flowereth  alfo  now,  with  a  Bloftbm  (which  Boer^ 
haave  calls  the  Ovarium)  exadtly  like  the  Male  Flower ;  fave  only, 
that  the  whole  Female  Flower  is  not  bigger  than  one  Leaf  of  the 
Male  Flower.  They  both  continue  in  full  Bloom  till  the  Middle  of 
March^  when  the  Male  BlofToms  begin  to  wither  and  drop  off.  And 
by  the  20th  of  March  the  young  Berries  begin  to  (hew  themfelves, 
fwelling  forth,  one  under  each  Female  Bloffom  ;  which  often  adheres 
to  the  Fop  of  the  Berry  *,  and  being  carried  up  with  it,  prefently 
withers,  and  foon  falls  off  again  ;  tho’  fome  continued  on  till  the 

1 2th  of  May,  when  the  Berries  were  of  the  Size  of  a  great  Pin’s 
Head. 
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This  compleated  the  Year’s  Obfervation.  And  I  think  it  is  much 
to  be  wondered  at,  that  this  PJant,  which  hath  been  the  Admiration 
of  all  Ages,  fhould  (fcarce  ever)  find  one  Obferver  fo  curious  as  to 
follow  the  Changes  of  it,  through  one  whole  Year’s  Revolution. 

o  this  had  been  done  with  any  Accuracy,  it  muft  have  been  very 
evident,  that  one  Sort  of  MiJJelto  was  very  different  from  the  other  : 
One  Sort  bearing  very  fmall  flowers  with  Berries  fucceedrng  them; 
the  other  bearing  much  larger  Flowers,  not  fucceeded  by  any  Berries  ; 
the  very  Footftalk  of  the  Male  falling  off  with  the  Flower  ;  where¬ 
as  the  Footftalk  of  the  Female,  becomes  a  Footftalk  to  the  Bcr- 

n- 

XIX.  Some  Years  ago,  I  fhewed  fome  Experiments  before  the 
Koyal  Society,  and  they  were  pleafed  to  allow  the  Experiments  to  be 
new  and  ufeful ;  which  encouraged  me  to  try  further,  and  bring 
more  Experiments,  in  order  to  fhew  the  Courfe  of  the  Sap  -,  which  I 
find,  by  Experience,  will  be  fo  ufeful,  that  I  can  make  barren  Trees 
fruitful,  and  decaying  Trees  healthful,  and  render  the  Syftem  of 
hardening  and  Planting  more  ufeful  to  the  Public. 
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I  fliewed  the  Laureola^  grafted  upon  the  Mezereon^  and  the  Ever^ 
green  Oak  of  Virginia  upon  the  common  Englijh  Oak  ;  both  which  hold 
their  Leaves  all  the  Winter,  and  are  in  good  State  and  flourifhing, 
though  grafted  on  Plants  that  drop  their  Leaves  in  Winter  ;  which 
plainly  proves  that  the  Juices  rife  upwards,  in  Winter,  in  thofe  Plants 
that  drop  their  Leaves,  otherwife  the  Evergreens  that  are  grafted  on 
them  would  foon  perifh. 

I  believe  by  grafting  the  Variety  of  foreign  Oaks  on  the  Engli/h^ 
we  might  make  the  Timber  more  firm  and  lafling,  than  it  is  in  it’s 
own  Nature,  when  raifed  from  foreign  Acorns :  For  as  the  Crab 
Stock  maketh  the  Wood  of  the  Apple-Tree  more  firm  and  lading, 
than  that  on  the  Apple-Stock,  and  the  Peaches  and  Almonds,  budded 
on  Plums,  are  more  lading  than  thofe  on  Peach-Stocks;  fo  by  the 
contrary  Rule,  all  firm  Timber,  grafted  on  fpungy  Stocks,  would  be 
made  worfe  than  it  would  be  on  it’s  own  Bottom.  For  Example,  If 
that  which  is  called  the  Englijh  Elm^  fhould  be  grafted  on  that  which 
is  called  the  Dutcb^  it  would  partake  of  abundance  of  the  fpungy 
Juices  of  the  Stock,  whereby  the  Timber  would  become  unfit  for  the 
Purpofes  it  is  now  ufed  for. 

The  fird  Experiment,  I  have  now  to  offer  is  made  on  the  Nezo 
England  Cedar,  or  rather  Juniper,  grafted  on  the  Virginia ;  and  what 
is  remarkable  in  it,  is.  That  the  Branch,  which  is  grafted,  is  left  fe- 
veral  Inches  below  the  Grafting,  which  Part  continues  growing  as 
well  as  the  upper  Part  above  the  Grafting. 

The  fecond  is  on  the  Viburnum,  the  Top  of  which  being  planted 
in  the  Ground,  is  become  Roots  ;  and  the  Roots  being  turned  up, 
are  become  Branches.  I  find  the  Plant  in  as  good  State  of  growing 
as  it  was  in  it’s  natural  State. 

The  third  is  on  a  Pear-Tree,  which  I  enarched  upon  two  Pear- 
Stocks,  in  March  which  is  now  in  a  good  flourifhing  State 

with  a  Branch  in  Bloffom,  and  receiveth  no  Nourilhment  but  by  the 
two  enarched  Branches,  the  Root  being  out  of  the  Ground  ;  and 
though  it  was  done  above  two  Years  ago,  it  is  now  diooting  Suckers 
out  of  the  Root,  which  proveth  that  the  Branches  are  as  ufeful  to 
fupport  the  Roots,  as  the  Roots  the  Branches ;  and  it  is  therefore  no 
Wonder  that  fo  many  Trees  rnifcarry  in  planting,  when  there  are  no 
Branches  left  on  the  Head. 

The  fourth  is  on  the  Cedar  of  Libanus,  grafted  on  the  Lary^\ 
which  drops  it’s  Leaves  in  the  Winter ;  yet  maintains  the  Cedar  in 
as  flourifhing  a  Condition,  as  if  it  had  been  on  a  Tree  that  held  the 
Leaves  all  the  Winter  ;  and  the  Part  of  the  Graft,  left  below  the 
Grafting,  is  in  as  good  Health  as  the  Part  above  it. 

XX.  In  1724,  I  had  a  Parcel  of  frefh  Coco-Nuts  from  Barbadoes :  a  Method  of 
Part  of  thefe  Nuts  1  divefted  of  their  outer  Coat,  or  Hufk,  and  the  raifingfome 
other  Part  I  left  entire  as  I  received  them.  Both  thefe  Parcels  I  plan- 
ted  in  large  Pots,  filled  with  good  frefh  Earth,  and  plunged  the  Pots 
VOL.  VI.  Partii.  Yy  into 
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Mimoj}  impofi-  ^nto  a  Hot-bed  made  with  banners- bark  \  giving  them  gentle  and  fre- 
bk  toheraifed  quent  Waterings  as  the  Earth  in  the  Pots  I’eemed  to  require  *,  but  had 

^  MrPhniip  whole  Number,  which  made  any  Attempt  to 

jdiller,  No.  ^hoot,  as  I  could  perceive*,  and  upon  taking  them  out  of  the  Pots, 
403  p.  485.  I  found  they  were  rotten.  About  four  Months  after,  I  received 
another  frelh  Parcel  which  I  treated  in  another  Manner :  From  part  of 
thefe  I  cut  off  the  outer  Coat  or  Hufk,  and  the  other  Part  I  left  intire 
as  before:  But  fuppofing  it  was  owing  to  my  planting  the  other  Par¬ 
cel  in  Fo/s,  that  they  did  not  fucceed,  I  made  a  frefh  Hot*bed  (with 
Horfe-dung)  and  covered  it  over  with  frejh  Earthy  about  18  Inches 
thick,  in  which  I  planted  the  Nuts:  Obferving  as  before,  to  fupply 
it  with  convenient  Moifture^  as  alfo  to  keep  the  Hot-bed  in  an  equal 
F’emper  of  Heat  f which  I  was  guided  to  do  by  a  Thermometer  gradua¬ 
ted  for  the  Ufe  of  Hot-beds)  \  but  with  all  my  Care  I  had  no  better 
Succefs  than  before  ;  not  one  of  the  Nuts  making  any  Effay  towards 
/hooting.  The  Year  following  I  had  another  Parcel  of  Coco -Nuts 
me,  which,  confidering  my  former  ill  Succefs,  I  planted  in  a  diffe¬ 
rent  Manner.  Having  a  Hot-bed,  which  had  been  lately  made  with 
Tanners-hark^  and  which  was  filled  with  Pots  of  exotic  Plants,  I  re¬ 
moved  two  of  the  largeft  Pots,  which  were  placed  in  the  Middle  of 
the  Bed,  and  opening  the  Tanners-hark  under  the  Place  where  the 
two  Pots  flood,  I  placed  the  two  Coco-Nuts  therein,  laying  them  Side¬ 
ways,  to  prevent  the  Moijiure  fwhich  might  defeend  from  the  Pots) 
from  entring  the  Hole  at  the  Bafe  of  the  Fruit,  and  thereby  rot 
the  feminal  Plant  upon  it’s  fix fi  germinating.  I  then  covered  the  Nuts 
over  with  the  Bark  two  or  three  Inches  thick,  and  placed  the  two 
Pots  over  them  in  their  former  Station.  In  this  Place  I  let  the  Nuts 
remain  for  fix  Weeks ;  when  removing  the  two  Pots,  and  uncover¬ 
ing  the  Nuts,  I  found  them  both  fhot  from  the  Hole  in  the  Bafe  of 
the  Fruit,  an  Inch  in  Length  ;  and  from  the  other  End  of  the  Fruit 
were  feveral  Fibres  emitted  two  or  three  Inches  in  Length.  Finding 
them  in  fuch  a  Forwardnefs,  I  took  them  out  of  the  Bark,  and 
planted  them  in  large  Pots,  filled  with  good  frejh  Earth,  plunging  the 
Pots  down  to  their  Rims  in  the  Tamiers-hark,  and  covering  the  Sur¬ 
face  of  the  Earth  in  the  Pots  half  an  Inch  thick  with  the  fame:  Soon 
after  which  the  young  Shoots  were  above  two  Inches  long,  and  con¬ 
tinued  to  thrive  very  well.  I  have  communicated  this  Method  fince 
to  fome  of  my  Acquaintance,  who  have  tried  it  with  the  fame  Succefs 
and  if  the  Nuts  are  frefh,  fcarce  any  of  them  mifearry.  This  led 
me  to  try  if  the  fame  Method  would  fucceed  as  well  with  other  hard- 
/helled,  exotic  Seeds,  which  I  could  not,  by  any  Method  I  had  before 

the  Bonduc,  or  Nickar-Tree\  the  Ahrus,  or 
Wild  Liquorice the  Phafeolus  Brafiiianus  frutefeens  lobis  villofis  pungenti¬ 
bus  maximus  Hepnanni,  ox  Horfe-eje  Bean\  with  feveral  others;  and 
I  have  found  it  both  a  fure  and  expeditious  Way  to  raife  an-j  Sort 
or  hard /belled  Fruits^  or  Seeds,  For  the  Heat  and  Moijlurc  (which  are 

abfolutely 
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abfolutely  neceffary  to  promote  Vegetation)  they  here  enjoy  in  an 
equal  and  regular  Manner  ;  the  '-Tanners- bark  (if  rightly  managed)  keep¬ 
ing  to  near  an  Equality  of  Heat  for  fix  Months,  and  the  Water  which 
defcends  from  the  Pots,  when  they  are  watered,  is  by  the  Bark  de¬ 
tained  from  being  too  foon  diHipated  :  which  cannot  be  obtained  in 
a  common  Hoc- bed,  the  Earth  in  fuch  being  worked  away  by  the 
Water,  and  thereby  leaving  the  Seeds  often  deftitute  of  Moifture. 

Some  of  thefe  Seeds  I  have  had  fhoot  in  a  Fortnight’s  Time;  which 
I  am  informed,  would  not  have  fo  done  in  a  Month  in  their  native 
Soil  and  Climate.  I  have  alfo  found  this  to  be  an  excellent  Method 
to  reftore  Orange  (or  any  other  exotic)  Trees,  which  have  fuffered 
by  a  tedious  Paflage,  in  being  too  long  out  of  the  Ground  :  Infomuch 
that  I  recovered  two  Orange-trees  which  had  been  ten  Months  with-  Account  of 
out  either  Earth  or  Water.  Bulbous 

XXI.  I.  In  September  laft  I  placed  fome  Bulbs  of  TulipSy  and  o-  pzver^ 
ther  Flowers,  in  Water  as  the  Figures  reprefent  v  at  which  Time  I  ^efwhenikl^r 
put  into  each  Glafs  two  Grains  of  Saltpetre.  Thefe  Glafies  I  kept  in  Bulb]  arf 
my  Study,  fometimes  on  a  Shelf,  at  other  times  before  the  Window.  placed  upon 
In  a  Fortnight’s  Time  I  begun  to  find  that  they  (truck  new  Roots ; 
the  latter  End  of  November  thty  iput  forth  Leaves,  and  in  January 
they  all  flowered,  as  well  as  if  they  had  been  on  a  Garden  bed 
whereas  in  Gardens  we  feldom  fee  in  Swedeny  TulipSy  before  the  latter  Ground,  by  Mr 
End  of  Mayy  and  this  Year  they  are  later,  the  Ground  being  yet 
covered  with  Abundance  of  Ice  and  Snow.  ^  uis.  p.  So. 

Though  thefe  Experiments  feem  to  be  calculated  for  nothing  but 
Delight,  yeti  think  they  have  furnifhed  me  with  fome  Lights,  as  F/V.  116,117. 
to  the  Rife^of  the  Sap  in  Plants. 

2.  The  Glaffes  marked  Numb,  i,  were  Roots  of  a  Uyaemhy  com-  Experiments. 
monly  known  by,  the  Name  of  Pulcbra.  Numb.  2.  were  Roots  of  the 
common  Oriental  blue  Hyacinth.  The  Flowers  of  thefe  were  not  fo  it  M^pbfiip 
large  as  they  are  commonly  produced  when  planted  in  a  Bed  of  Earth ;  Miller,  FR  S. 
but  this  was  occafioned  by  the  Bulbs  dividing  into  feveral  Oif-fets,  N®.  p. 
each  of  which  are  as  fo  many  different  fmall  Roots,  fending  forth 
Stems  and  Leaves.  Numb.  3,  was  a  Bulb  of  a  Tulipy  which  chough 
placed  on  the  Glafs  of  Water  at  the  fame  Time  as  the  HyacinthSy 
yet  was  not  likely  to  flower  in  a  Month.  Numb.  4,  w'as  a  Root  of 
Narciffus.  This  was  alfo  as  backward  as  the  Tulipy  though  put  upon 
the  Water  at  the  fame  Time  with  the  Hyacinths.  Thele  Roots  were 
placed  upon  the  Glaffes  the  Beginning  of  Nove?nber  laft  ;  at  which 
Time  I  put  them  into  a  Green-Houfe,  where  the  Air  was  kept  con- 
ftancly  in  a  temperate  Warmth.  The  Glaffes  were  filled  with  com- 
mon  Thames  Water,  fo  near  to  the  Top,  that  when  the  Bulbs  were 
placed  upon  the  Glaffes,  it  might  be  about  a  quarter  of  an  Inch  below 
the  Bottom  of  the  Bulbs.  Into  thole  Glaffes  marked  Numb.  5,  I  put 
a  fmall  Quantity  of  common  Garden  Mould,  to  try  whether  that 

would  forward  their  Flowering,  or  encreafe  their  Strength :  But  I 

y  y  2  found 
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found  that  all  the  Roots  which  were  placed  on  thofe  Glafles,  into 
which  the  Earth  was  put,  were  at  lead  a  Fortnight  later  than  the 
others  before  their  Fibres  were  emitted,  and  their  Progrefs  has  been 
•  fince  much  flower.  I  alfo  obferved  that  the  Water,  in  thofe  GlaflTes 
where  the  Earth  was  put,  did  not  wafte  above  half  fo  fall,  as  it  did 
in  thofe  GJalfes  where  there  was  none  ;  which,  I  conceive,  might  be 
occafioned  by  the  terreflrial  Matter  mixing  with  the  Water,  and  fo 
rendered  it  thicker,  and  lefs  capable  of  being  attracted  by  the  Plants 
or  evaporati/ig  by  the  Heat.  And  from  thofe  Glafles,  where  the 
Bulbs  did  notexadlly  cover  tlieir  Necks,  the  Water  evaporated  much 
falter  than  from  thofe  where  the  Bulbs  did  entirely  cover  the  Tops  of 
the  GlalTes,  fo  as  to  leave  no  Vacuities  round  them. 

In  about  a  Month  after  the  Roots  were  put  upon  the  GlalTes  of 
Water  they  began  to  put  out  their  Fibres  into  the  Water  ;  but  they 
did  not  begin  to  put  forth  their" Leaves,  until  their  Fibres  were  ex¬ 
tended  all  over  the  GlalTes,  and  were  almoft;  as  full  grown  as  at  pre- 
fent,.  When  their  Leaves  began  to  appear,  the  Buds  of  the  H^acinth^ 
F/ewrj  were  foon  vi Able,  and  in  about  three  Weeks  Time  were  fully 
blown.  The  tulips  and  Nardfus^s  being  much  backwarder  than  the 
Hyacinths  (as  they  always  are  when  planted  in  a  Garden)  thefe  Ihould 
always  be  placed  upon  the  GlalTes  of  Water  fix  Weeks  or  two 
Months  earlier  in  the  Seafon  than  the  Hyacinths ^  when  they  are  de- 
figned  to  flower  at  the  fame  Time;  and  the  Pr^coces  (or  early  blow¬ 
ing)  I’ulips  Ihould  always  be  chofen  for  this  Purpofe. 

By  this  Method  a  Perfon  who  has  not  a  Garden,  may  have  fome  of 
thefe  Flowers  growing  in  his  Chambers,  where,  if  they  are  not  kept 
too  clofe  from  the  Air,  or  in  a  Place  too  warm,  they  will  flower  air 
moll  as  well  as  in  a  Bed  of  Earth,  provided  the  Roots  are  good, 
and  are  every  Year  renewed;  efpecially  the  P’uUps^  becaufe  they 
every  Year  form  new  Bulbs,  the  old  ones  being  always  exhaulled 
in  nourifhing  the  Leaves  and  Flowers,  a  new  Bulb  is  annually  produ¬ 
ced  by  the  Side  of  the  Flower-ftem.  The  Hyacinths  I  have  obferved 
to  flower  two  Years  fuccelBvely  upon  GlalTes  of  Water;  but  their 
Flowers  were  very  weak  the  fecond  Year.  So  that  it  is  much  the  bet¬ 
ter  Way  to.have  frelh  Roots  every  Year. 

Of  the  Small-  XXII.  They  become  lefs  and  lefs,  in  proportion  as  the  Mountains, 

^^Jtpine^?]ant^  Upon  which  they  grow,  rife  higher.  Whether  this  be  owing  to  the 
Scheu-’  Sharpnefs  and  Purity  of  the  Alpine  Air,  or  the  decreafing  PrelTure  of 
chzerF.  7?.  5.  the  Atmofphere,  which  is  far  lefs  upon  Mountains  than  in  Valleys 
No  406.  p.  and  lower  Countries,  or  to  a  Want  of  a  fufficient  Quantity  of  fubter- 
^93*  raneoiis  Heat,  to  pufli  the  Nourilhment  into  the  Roots  and  VelTelsof 

the  Plants,  or  rather  to  a  joint  Concurrence  of  thefe  and  other  Caufes, 
would  require  a  more  leifurely  Confideration.  The  Thing  itfelf  is 
an  indifputable  Matter  of  Fa6l,  and  it  extends  alfo  to  Trees  and 
Shrubs,  which  become  fmaller,  as  they  grow  higher.  Nay,  what  is 
flill  more  remarkable,  no  Trees  will  grow  beyond  a  certain  Fleight, 

2  which 
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which  is  the  Reafon  why  the  Tops  of  Mountains  appear  fo  bare  and 
naked,  if  viewed  at  a  Diftance,  though  a  curious  Traveller  fhall  not 
fail  meeting  upon  their  /ich  Paftures  with  an  agreeable  Variety  of 
beautiful  pTants.  The  Height,  where  the  Trees  ccafe  to  grow,  hath 
been  found,  by  Barometrical  Obfervations,  riearly  to  be  the  fame  in 
divers  Parts  of  Swijferland,  Otherwife,  the  Smallnefs  of  the  Alpine 
Plants  is  abundantly  compenfated  by  the  Richnefs  of  their  Virtues, 
which  are,  as  it  were,  purpofely  centred  there  into  fo  narrow  a 
Compafs.  ^ 

XXIIL  I.  The  Oxyoides-  is  a  Family  of  Plants,  whofe  Flower  ,and  a  nm  Fami' 
Fruit  are  altogether  like  thofe  of  the  ;  that  is,  the  Flower  is  fy  of  Plants 
compleat,  regular,  polypetalous  and  hermaphrodite  *,  containing  the 
Ovary,  which  afterwards  becomes,  as  in  Oxys,  a  five-cornered  Fruit,  rratt' 

divided  into  five  Cells,  filled  with  fmall  Seeds  ;  each  of  which  is  co-  fated  from 
vered  by  a  Membrane,  like  a  Hood,  which  opens,  when  ripe  *,  and  the  French, 
by  an  elaftic  Motion,  makes  the  Seed  leap  out. 

The  true  Charaders  by  which  it  is  diftinguifhed  from  the  Oxys,  pag. 

are,  that  the  Leaves  are  difpofed  by  Pairs  along  a  Rib,  without  be-  377. 
ing  terminated  by  an  odd  one,  which  makes  them  entirely  refemble 
thofe  of  the  tamarind.  That  thefe  Leaves  are  all  gathered  together, 
in  an  Umbel,  on  the  Top  of  a  naked  Stalk:  That  they  are  not  in 
the  lead  Degree  acid,  and  that  they  fliew^  as  great  a  Senfibility,  on 
being  touched,  as  the  Species  of  Mimofa, 

t 

#  * 

The  Species  of  this  Genus  are, 

L  Oxyoides  Javanica,  fenfitiva^  caule  rulefcente,  hirfuto  fore  luteo.  Fig.  ug; 

,  minore, 

11.  Oxyoides  Malabarica,  fenfitiva,  caule  viridi,  glabro  altiore,,  flore  fig.  119^ 
majore. 

The  firft  ufually  grows  to  the  Height  of  half  a  Foot.  It  is  com-  Defcription  of 
pofed  of  a  naked  Stalk,  Ribs  of  Leaves,  and  Pedicles  of  Flowers,  ofthefrf 
Each  of  thefe  Parts  is  of  equal  Length,  and  ufually  three  Inches, 
when  they  are  at  their  full  Growth  j  and  the  whole  is  difpofed  in  an 
Umbel. 

The  Root,  which  is  almoft  as  long  as  the  Stalk,  runs  ftraight  down 
and  fometimes  obliquely  into  the  Ground.  It  grows  taper  frorh  it*s 
Neck,  which  is  of  the  fame  Thicknefs  with  the  Stalk.  It  is  fet  with 
fmall  Fibres,  a  little  waved  and  white,  and  giving  Rife  to  other  pret¬ 
ty  Ihort  Filaments.  The  whole  Root  is  whitifh.  ^  v 

The  Stalk  arifes  fometimes  ftraight,  and  fometimes  crooked';  fome¬ 
times  wrinkled,  and  fometimes  plain  throughout  it’s  whole  Length,  pret¬ 
ty  downy,  or  rather  hairy,  and  always reddifh  in  fome  Places.  It  is  from 
a  Line  and  a  half  to  two  Lines  thick  towards  the  Top,  and  ufually  Ibme- 
ihing  lefs  towards  theBotcom.  This  Stalk^which  forniis  a  kind  of  Button, 
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or  little  Head,  at  the  Top,  gives  Rife  at  that  Place  to  all  the  other 
Parts  of  the  Plane*,  that  is,  to  the  Ribs  of  the  Leaves,  and  the  Pedi* 
cles  of  the  Flowers;  which  makes  the  whole  Tuft  refemble  an  Umbel. 

.  The  Ribs  of  the  Leaves,  which  grow  from  the  Top  of  this  Stalk, 
go  on  encreafing  till  they  equal  the  Length  of  the  Stalk.  They  are 
about  the  Thicknefs  of  the  treble  String  of  a  Violin,  and  eaual 
throughout  their  whole  Length.  They  are  a  little  downy  Iike*the 
Stalk.  ‘  . 

The  Leaves,  which  grow  by  Pairs,  occupy  two  thirds  of  the  Rib  ; 
that  Part  which  is  next  the  Stalk  being  naked.  The  firft  Pair  of 
Leaves  is  the  ^leaft,  and  the  laft  Pair  always  the  larged.  Thefe  are 
commonly  half  an  Inch  long,  and  the  fmalied  are  not  above  half  the 
Size  of  the ‘larged.  Thefe  Leaves  grow  fo  near  the  Rib,  that  they 
feem  to  have  no  Tail.  Their  Bafe  is  always  the  broaded  Part  of  the 
whole  Rib,  and  al  ways  parallel  to  the  Rib :  The  red  of  the  Leaf 
bends  itfelf  a  little  forwards.  The  Middle  of  their  Length  is  ufually 
their  narrov^ed  P^rt,  and  from  thence  they  are  gradually  enlarged, 
and  rounded  ^at  their  Extremities.  The  Bafes  of  all  the  Pairs  are  al- 
mod  of  the  fame  Bignefs,  except  the  lad,  which  has  the  Breadth  on 
one  Side  only  of  die  little  Nerve,  which  traverfes  the  Leaf,  to  avoid 
incommoding  itrtlf  with  it’s  Neighbour  but  to  make  Amends,  the 
I^eaves  of'this  P’air  are  broader  than  the  others,  a  little  below  their 
Extremities,  efpecially  outwards.  They  are  all  traverfed  lengthwife 
by  a  fine  Nerve,  or  Thread,  always  bent  like  the  Leaf  on  the  Side 
of  the  lad  Pair.  They  are  of  a  lively  Green  on  the  Infide,  and  a 
little  whitifh  on  the  Outfide.  Their  Plain  is  garniflied  with  a  great 
Number  of  very  (lender  Threads,  almoft  imperceptible,  but  . parallel, 
which  grpw  alfo.by  Pairs,  and  are  placed  at  acute  Angles  with  their 
little^common  Nerve,  and  grbw'fmaller  at  the  Edge  of  their  Leaf. 
In  fhort,  their  Pofition  and  Figure  come  pretty  near  to  thofe  of  the 
^tamarind.  The*"  Number  is  ufually  from  eight  to  ten  Pairs,  and 
'they  are  as  dnfible  on  being  touched,  as  thofe  of  the  Species  of 
Mimofa,  They  fhut  themfelves  up  at  Sun-fet,  as  it  were  to  fleep, 
after  the  fame  manner  with  the  Leaves  of  the  Tamarind,  The  Ribs 
are  in  Number  from  two  to  three  Dozen;  and  the  Pedicles  of  the 
Flowers  are  about  a  fourth  Part  fewer  in  Number  :  they  appear  of 
diffefent  Tengths,  becaufe  the  lliorted  are  the  younged,  but  at  lad 
they  ufually  grow  to  almod  the  fame  Length  with  the  fird.  The 
opening  of  the  Leaves  is  performed  almod  after  the  fame  manner 
with  that  of  the  Top  of  the  Spikes  of  the  Species  of  Heliotropium, 
unrolling  like  the  Tail  of  a  Scorpion,  The  Ribs  and  the  Pedicles  are 
a  Jittle  hairy,  as  well  as  the  Stalk.  The  Pedicles  are  of  the  fame 
Thicknefs  with  the  Ribs. 

The  Flower,  though  it  feems  to  be  monopetalous,  is  not  fo,  any 
more  than  the  Species  of  which  feem  to  be  fo  too :  Otherwife 

'  the  Principles  of  Monf,  'Vaillant  would  be  falfe,  who  has  laid  it 

down 
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down  as  a  Rule,  that  in  all  monopetalous  Flowers  the  Chives  grow’ 
from  the  Sides  of  the  Flower.  And  that  thofe  which  grow  from  the 
Bafe  of  the  Embryon,  or  rather  from  the  Ovary,  are  always  poly- 
petalous.  In  fhort,  if  we  examine  them  nicely,  which  no  one  has 
done  till  now,  we  may  obferve,  that  thefe  Flowers  have  no  Anus  a>t 
the  Bafe,  but  that  the  Petals,  which  are  always  five  in  Number, 
have  their  Bafes  feparated  very  diftin6lly  one  from  another;  and 
though  they  are  re-united  about  the  Middle,  which  makes  them  look 
as  if  they  were  of  one  Piece,  yet  they  may  be  feparated  without 
tearing. 

The  Petals  are  equal,  they  are  from  3  Lines  10  3  !  long,  and  to¬ 
wards  the  Extremity  about  a  third  Part  as  broad  as  they  are  long. 
They  are  lightly  cut  in  like’  a  Heart  at  their  Extremities.  They  are 
of  a  Lemon  Colour,  paler  or  deeper,  according  to  the  Moifture  or 
Heat  of  the  Seafon.  Each  of  them  has  a  fmall  Screak  running  through 
their  Middle  lengthwife.  They  are  covered  by  their  Empalement 
about  two  Thirds  of  their  Height,  and  from  thence  they  open  in 
Form  of  a  Bell,  They  are  very  tender,  and  laft  but  the  Space  of 
one  Morning. 

The  Empalement  is  one-leaved :  It  is  two  Lines  high,  and  the- 
half  of  this  Height  makes  the  Thicknefs  of  ic*s  Bafe,  It  divides  ai 
little  below  the  Top  into  five  Lobes,  very  fliarp  at  their  Extremities, 
It  is  pale-green,  regular,  and  a  little  hairy. 

The  Chives  grow  from  the  Bafe  of  the  Embryon,  being  twice- 
the  Number  of  the  Petals,  five  of  them  being  higher  than  the  o- 
ther  five.  The  higheft  reach  up  to  about  the  Middle  of  the 
Petals.  Their  Summits  are  of  the  fame  Colour  with  the  Pe¬ 
tals,  and  the  Chives  of  the  fame  with  the  Empalement,  or  a.  little 
brighter. 

The  Ovary  is  very  fmall  and  round,  but  a  little  furrowed  into ' 
five  Ribs,  the  Diameter  of  which  is  about  one  Third,  or  almofl  half 
a  Line.  It  is  crowned  by  five  Teeth,  which  form  the  Body  of  the 
Style. 

This  Ovary  afterwards  becomes  a  dry  Fruir,  of  an  oval  Form,. 
Hatred  with  five  Furrows,  of  which  the  leaft  Diameter  is  about  one 
and  a  half  or  two  Lines.  This  Fruit  is  divided  into  five  Cells,  and 
opens  at  the  Top  when  ripe,  and  then  expands  itfelf  by  little  and- 
little  to  it’s  very  Bafe,  and  difclofes  fmall,  round  Seeds,  lodged  four- 
together  in  each  Cell.  They  are  each  of  them  covered  with  a  little 
Flood,  or  very  fine  Membrane,  which  on  the  Encreafe  of  the  Bulk 
of  the  Seed,  opens  itfelf  with  Violence,  and  throws  it  on  the  - 
Ground.  The  Colour  of  the  Seed  pretty  nearly  refembles  that  of' 
PfjUium, 

Each  Pedicle,  during  the  Time  of  it’s  Encreafe,  continually  puts 
forth  new  Buds,  and  new  Flowers,  in  the  fame  manner  as  the  Stalk 
continually  puts  forth  at  the  Top  new  Leaves  and  new  Pedicles.  The 

I  Number  1 
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Number  of  thefe  Buds  is  ufually  fiveor  fix  at  the  Top  of  each  Pedicle 
enlarged  into  a  Head.  Thefe  Buds  grow,  encreafe  and  expand  them- 
felvcs  one  after  another,  which  is  the  Caufe  that  this  Plant,  when 
once  it  begins  to  flower,  puts  forth  new  Flowers  every  Morning, 
which  are  quite  vaniflied  in  the  Afternoon.  The  little  Bunches  of 
Buds,  each  of  which  adorns  a,  large  Pedicle,  are  encompaffed  with 
little  Points,  which  compofe  a  kind  of  common  Empalement.  The 
little  Pedicle,  which  is  proper  to  each  Flower,  is  flender,  and 
a  full  Line  long,  fo  that  it’s  Length  is  equal  to  the  Diameter  of  the 
Empalement. 

The  Diameter  of  the  Flower,  when  it.is  mofl:  expanded,  is  four 
Lines. 

The  Petals  make  the  Empalement  expand  itfelf  a  little  :  but  when 
the  Flower  is  faded,  the  Lobes  of  the  Empalement  draw  togetherj 
and  form  a  pyramidal  Body,  but  when  the  Ovary  grows,  mgger, 
and  becomes  the  Fruit,  the  Lobes  of  the  Empalement  expand  again 
without  changing  their  Shape ;  becaufe  the  Body  of  this  Empale¬ 
ment  encreafes  it’s  Diameter  by  the  Effort'  which  the  Fruit  makes 
within  it. 

This  Plant  is  very  fenfible  of  the  lead  Cold  :  It  loves  warm  and 
moift  Places.  It  is  found  in  the  Ifland  of  Java^  and  probably  in  the 
other  Iflands  of  the  Sonde  and  the  Moluccas,  When  one  touches  it’s 
Leaves,  they  clofe  immediately,  and  open  again  by  little  and  little. 
The  more  they  are  warmed  by  the  Sun,  whilft  their  Soil  is  moift, 
the  more  impetuoufly  they  clofe  againft  one  another.  The  Portuguefe 
Indians  call  it  Dormidera^  becaufe,  on  being  touched,  it  feems  to 
fleep,  by  Ihutting  up  it’s  Leaves  ;  or  elfe,  becaufe  fome  among  them 
think  it  procures  Sleep  by  being  put  under  the  Ear,  ks  I  have 
feen  pradlifed.  The  Leaves  of  this  Species  have  no  Acidity  in 
their  Tafte,  and  give  but  a  faint  Tindlure  of  Red  to  the  blue 
Paper. 

I  thought  this  Plant  curious  and  rare  enough  to  be  communicated 
to  the  curious  Engli/h  Botanifts.  I  had  the  Pleafure  to  fee  a  little 
while  ago,  in  Dr  Blair^  that  the  Flower  of  the  Oxyj  was  pentape- 
talous. 


J20.  Flower  of  the  Oxyoides. 

Fig.  1 21.  Fig,^  120.  The  Empalement.  Fig,  121.  The  Flower,  the  Petals 

Fig  122  which  are  joined  together.  Fig,  122.  A  Petal  apart. 

Remark  by  2.  We  are  obliged  to  Monf.  Garcin  for  his  curious  Defeription  of  this 

John  Martyn.  Plant,  by  which  it’s  Genus  is  determined.  It  is  however  by  now  means 
fif  ^  No.  a  new  Species,  having  been  deferibed  long  ago  by  Acofta^  and  other 
S'  P-  3  4-  Authors,  under  the  Name  of  Herla  viva,  I  have  feen  a  fair  Specimen 
ofirin  Six  Hans  Sloane*^  Hortus,  Siccusy  with  which  Monf.  Garcirls 

Figure 
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Figure  agrees  very  exadlly.  It  was  the  firfl' Senfitive  Plant  known' 
in  EuropCy  and  very  different  from  thofe  which  are  now  brought 
from  America^  and  cultivated  in  our  Gardens  under  that  Name. 

XXIV.  Almoft  all  the  Writers  of  Botany  have  looked  on  this 
Family  as  a  Tree,  on  account  of  it’s  Bignefs,  though  it  is  tender, 
fpungy,  membranous  and  fucculent,  not  at  all  hard  or  woody.  It’s  Mufa,  b^Ur 
Stalk  is  flender  and  fupple,  not  able  to  keep  itfelf  upright,  without  Gardn.  ^ran 
a  great  Number  of  thick,  membranous  Sheaths,  which  cloach  by  the 

whole  Bulk,  and  defend  it  from  the  Injuries  of  the  Weather.  Be- ^^84 
fides,  this  Plant  being  annual  bears  Fruit  but  once,  and  then  by  De-, 
grees  perifhes. 

Trees,  on  the  other  Side,  which  are  ligneous,  hard  and  perennial, 
bear  Fruit  feveral  times.  The  Bignefs  then  of  a  Plant  does  notfeem 
to  be  a  Charadler  fufficient,  to  diltinguiffi  a  real  Tree  from  a  Plant 
that  is  not  one. 

Again,  the  fame  Botanifts  have  placed  the  Mufa  in  the  Palmaceous 
Clafs,  which  are  all  Trees,  perhaps  on  account  of  this  Plant’s  having 
but  one  Stalk,  without  any  Branches;  and  becaufe  the  great  Leaves 
at  the  Top  of  it  divide,  when  they  grow  old,  in  fuch  a  manner  as 
to  reftmble,  in  fome  Degree,  a  Sort  of  Palm, 

Having  had  an  Opportunity  in  the  Indies  to  confider  this  Plant 
better,  I  foon  found  that  it  juftly  belonged  to  the  Liliaceous  Tribe. 

It  is  known  that  the  Plants  have  feveral  Charaders,  which 

diftinguifli  them  very  well.  Their  Roots  are  either  bulbous,  tube¬ 
rous,  or  confining  of  thick,  flefhy  Fibres:  Their  Leaves  involve 
the  Stalk,  more  or  lefs,  at  their  Bafes.  The  Subftance  of  their  Flowers 
is  filled  with  filver  Spangles  ;  and  laftly,  their  Fruits  are  always  di¬ 
vided  into  three  Cells.  The  Mufa  has  all  thefe  Charadlers.  Lahat 
fays  in  his  Travels,  that  the  Root  of  this  Plant  is  a  thick  Bulb,  round 
and  maffy,  emitting  Fibres.  Marcgrave^  who  has  given  a  full  De- 
fcription  of  this  Plant  under  the  Name  of  Pacoeira^  has  obferved, 
that,  at  it’s  firfl  appearance,  it  fends  forth  two  or  three  Leaves,  rol¬ 
led  up  like  a  Horn,  which  unrol  themfelves,  and  grow  after  the 
Manner  of  the  Cannacorus,  And,  according  to  my  Obfervation, 
the  Fruit  in  all  it’s  Species,  is  conftantly  divided  into  three  Cells 
which  is  fufficient  to  fhew,  that  it  is  a  true  Liliaceous  Plant. 

As  Maregrave^  and  the  Authors  of  the  Hortus  Malaharicus  have 
largely  deferibed  this  Plant,  I  ffiall  content  myfelf  with  only  giving  i  ' 

a  Definition  of  this_G^’«/^j,  to  make  it  better  known. 

The  Mufa  is  a  Liliaceous  Plant,  with  a  monopetalous,  irregular 
Flower,  incompleat  and  hermaphrodite,  compofed  of  a  Tube,  which 
is  filled  with  the  Ovary,  and  a  Pavillion  divided  into  feveral  Lobes, 
and  forming  a  kind  of  Mouth.  The  Ovary,  which  adheres  ffrongly  ‘ 
to  the  Tube,  is  triangular,  and  crowned  with  five  Chives,  which 
grow  from  the  Sides  of  the  Flower:  it  has  alfo  a  Style,  which  is 
terminated  by  a  little  Head.  It  afterwards  becomes  a  fofc,  angular^'i 
.VOI^.  VI.  Partii.  Zz  long. 
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long,  crooked  Fruit,  fomething  like  a  Cucumber ,  This  Fruit,  when 
ripe,  is  flefhy,  and  divided  into  three  Cells,  filled  with  a  mucilaginous 
Pulp  •,  under  which  the  Seed  is  placed  along  a  Placenta^  which  lerves 
as  an  Axis  to  the  Fruit. 

This  Seed  is  fmall,  round,  edged  with  an  almoft  imperceptible 
Lea*f.  The  Flowers  grow  at  the  End  of  the  Stalk,  in  Knots  difpofed 
in  a  Spike.  Each  Knot  is  loaded  with  two  Rows  of  Flowers,  cover¬ 
ed  with  a  membranous,  hollow,  thick,  oval  Covering,  which  ferves 
them  for  a  common  Empalement.  In  the  Hortus  Malaharicus  there 
are  three  Plates,  which  give  a  good  Reprefentation  of  the  Plant, 
it’s  Flower,  and  it’s  Fruit  *,  but  I  have  obferved  three  Defeats  in  them  : 
I.  The  Flower  is  not  reprefented  in  it’s  moft  perfed  State,  but  al¬ 
moft  withered,  and  fo  it’s  Pavilion  too  much  cleft,  which  makes  the 
Flower  feem  tetrapetalous ;  for  the  Flowers  of  thefe  Plants  divide 
when  they  are  old,  as  well  as  the  Leaves.  2.  The  three  Cells  are 
not  fiiewm  diftindly,  in  the  tranfverfe  Section  of  the  Fruit.  3.  That 
the  Seed  is  not  reprefented  at  all. 

This  Family,  comprehends  about  twenty-five  Species,  known  to 
the  Indians.,  the  Differences  of  which  are  ufually  taken  from  their 
Fruits.  This  Plant  does  not  perifh  before  it  has  ripened  it’s  Fruit 
whence  it  might  laft  longer  in  a  temperate  Climate,  cool  enough  to 
retard  it’s  Fruit. 

The  Bark  of  the  Fruit  is  formed  of  the  Tube  of  the  Flower  ;  and 
the  Lobes  dry  away  during  the  growth  of  the  Fruit. 

Fig,  123.  The  Fruit  of  the  half  ftripped  of  it’s  Bark.  Fig.  124. 

cut  through  the  Middle.  Fig,  125.  cut  tranfverfly,  diftinguifhing 
the  three  Cells  and  the  Seeds. 

Fig,  126.  Another  Species  of  cut  tranfverfly,  reprefented  in 
the  Hortus  Malaharicus^  but  having  the  Cells  better  diftinguifhed  here. 
The  fix  black  Points  are  the  Seed. 

XXV.  I  cannot  enough  admire  the  Judicionfnefs  and  Sagacity  of 
the  Ancients,  who,  without  any  of  thofe  means  made  ufe  of  by  the 
Moderns,  have  handed  down  to  us  fuch  an  account  of  the  Virtues 
of  thofe  Plants,  which  are  more  particularly  dedicated  to  Ufes  in 
Phyfic,  that  all  the  laborious  Endeavours  of  their  inquifitive  Suc- 
ceffors,  have  never  been  able  to  outdo  them.  It  muft  have  been  a 
long  Trad  of  Experience,  which  enabled  Diofeorides  and  T'heophrajlus 
to  colled  and  receive  from  their  wife  Anceftors,  fuch  a  lafting  Ca¬ 
talogue  of  the  Virtues  of  Plants,  as  fcarce  any  thing  has  been  added 
to  even  to  this  day.  The  Royal  Academy  at  Paris,  has  been  at 
great  pains  to  find  out  the  Virtues  of  Plants  by  the  Chymical  Analyfis., 
and  feveral  other  F’xperiments,  of  which  we  have  the  Abftrads  in 
Fournefort'%  Hiftoire  des  Plantes  aux  environs  de  Paris,  and  Fauvry’s 
Fraite  des  Medicamefits :  But  ihefe  laborious  Endeavours  only  ferve  to 
confirm  what  the  Ancients  advanced,  without  any  new  Difeovery. 
For  Fournefort^  after  having  made  the  Experiments  with  the  FournefoL 

and 
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and  blue  Paper,  and  given  an  exadl  Account  of  the  feveral  a6llve 
Ghymical  Principles,  which  are  obferv’d  in  fuch  and  fuch  a  Plant, 
ufually  concludes,  ^herefore^  ^tis  not  ftirprifing  if  it  is  endowed  with  fuch 
Virtues ;  which  is  nothing  but  giving  a  Reafon  why  the  Ancients  be¬ 
lieved  they  were  good  for  fuch  a  Dillemper. 

The  Means  ufed  by  our  Forefathers  to  difcover  the  Virtues  of 
Plants,  and  their  Ufe  in  the  feveral  Difeafes,  as  they  were  the  mod 
fimple,  fo  they  are  mod  adiding  at  this  very  time.  It  leems  they 
narrowly  confidered  their  Facies  externa^  and  thus  concluded  ;  If  fuch 
a  Plant  partake  of  fuch  Virtues,  fuch  another  fo  very  like  to  it,  mud 
be  endowed  with  the  fame,  v.  g.  Apium  and  Fcsniculum  have  the 
fame  manner  of  flowering  *,  both  produce  their  Seed  after  the  fame 
manner  *,  their  Roots  are  both  alike,  being  long,  white,  dreight, 
carnoLis,  Therefore  fince  a  long  Tradl  of  Experience,  handed 

down  by  Tradition,  fliews  that  fuch  a  Plant  has  luch  Virtues,  fuch 
another  like  it  mud  have  the  fame.  Thus  we  find  Apium^  Fceniculum 
,  Petrofelinum^  all  joined  together,  and  prefcribed  as  the  opening  Roots 
in  the  Dijpenfatory,  This  induced  the  Celebrated  Dr  Herman  to  lay 
down  thefe  general  Maxims,  ^(zcunque  flore  ^  femine  conveniunt 
eafdem  pofident  virtutes :  And  Omnia  femina  fhiata  funt  carminativa. 

Thus  at  the  fird  view,  without  knowing  the  Chara(5teridics  fo 
nicely  as  Botanids  do,  but  only  exadtly  obferving  the  Facies  externa 
of  the  Plant,  when  the  Virtue  of  one  Species  is  known,  the  Virtues  of 
ail  the  Congeners  may  be  guefled  at,  if  not  fully  determined. 

The  next  Ample  Method  of  the  Ancients,  to  difcover  the  Virtues' 
of  Plants,  feems  to  have  been  the  Tade  and  Smell.  I'hus  Apium 
and  Petr  felinum  have  a  Tade  refembling  each  other,  therefore  they 
are  to  be  prefcribed  together.  The  Seeds  of  Fceniculum  and  Anifum 
*  have  much  the  fame  Tade  and  Smell,  and  therefore  both  of  them  mud 
be  Carminative,  iAc,  They  had  likewife  recourfe  to  the  Tempera¬ 
ment  and  Qualities,  fuch  as  Hot  and  Dry,  Cold  and  Moid,  in  the 
id,  2d,  3d,  and  4th  Degrees.  But  fince  the  Tade  is  not  always 
the  fame  in  one  Perfon,  and  that  different  Perfons  have  different  Sen- 
fations ;  that,  as  being  too  much  fubjecded  to  the  different  Tempers 
and  Imaginations  of  People,  is  defervedly  exploded. 

I  have  lately  compofed  a  Compendious  Scheme  of  all  the  Plants 
ufed  in  Phyfic;  in  which,  that  I  might  render  it  lefs  liable  to  Objec¬ 
tion,  and  not  feem  to  introduce  any  Innovation  in  the  Didribution, 

I  have  not  fo  dridlly  obferved  the  making  their  Charadleridic 
Notes  and  Virtues  agree,  as  the  didributing  them  according  to  their 
Operations. 

The  fird  Didribution,  is,  by  joining  together  all  thofe  which  are 
prefcribed  under  one  Title  in  the  Shops  *,  fuch  as  the  Opening  Roots, 
Emollient  and  Capillary  Herbs,  Cordial  Flowers,  hot  and  cold, 
greater  and  leffer  Seeds.  In  this  I  have  not  kept  to  the  Difpenfatory 
Catalogue,  but  have  added  feveral  Congeners,  that  I  might  give  a 
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Specimen  of  what  is  propofed  concerning  the  Virtues  and  Charaiflers^ 
Thus  I  have  added  Cuminum  and  Meum  to  Fceniculum  ;  Laurus  Alex- 
andrinuy  and  Hippoghffum  to  Rufcus  ;  Alcea  to  Malva  and  Althea  ;  Bo¬ 
nus  Henricus^  Atriplex^  iAc,  to  Beta^  under  the  Title  of  Oleraceous 
Emollients  \  Lingua  Cervina^  Polypodium^  ^c,  to  the  Capillary  Herbs  5 
and  fo  on  in  the  Cordial  Flowers,  and  hot  and  cold  Seeds. 

I  have,  2dly,  diflributed  the  Plants  into  fuch  as  are  Altering  and 
Evacuating.  The  Altering  are  divided  into  thofe  that  confift  of 
Grofs,  and  fuch  as  are  faid  to  con  fill  of  Tenuious  and  Subtile  Par¬ 
ticles,  Thofe  confining  of  Grofs  Particles,  are  Aftringent.  Such  as 
prevent  Abortion  and  Ruptures,  Stoppers  of  the  Fluxus  menjlruus 
immodicus^  hluor  Albus^  Diarrhcsa^  Dyfentery  ;  good  in  Burnings, 
Bruiies,  Cancers,  fpitting  of  Blood.  Grofs  Medicines  are  Narco¬ 
tics,  Vulnerary,  good  for  Scrophulous  Tumors,  Squinancy,  Re¬ 
frigerators. 

Plants  confining  of  fubtile  Particles,  are  Aperient;  fuch  are  all 
Opthalmics,  Arthritics,  Nephritics,  Lithontriptics,  Diuretics,  Hy. 
dropics.  They  are  alfo  Pedloral,  AntuApopledtic,  Paralytic,  Hy- 
lleric,  Hypochondriac.  Provokers  of  Birth,  Febrifuges,  Scorbu¬ 
tics,  Stomachics,  Vermifuges. 

The  Evacuating  Medicines  are  Emetic,  or  fuch  as  work  , up¬ 
ward  ;  or  Laxative  and  Purgative,  luch  as  wojk  downwards.  The 
Nutritive  Medicines  are  the  Planter  Cereales  and  Leguminofes, 

It  is  here  to  be  noted,  that  I  have  not  inferred  any  Plant  in  this 
Table,  but  fuch  as  are  indigenous  in  Britain^  or  are  cultivated  in 
Britijh  Gardens ;  and  to  render  it  IIHI  the  more  ufeful,  I  have  added 
fuch  particular  Parts  as  are  ufed  in  the  Shops;  viz.  The  Root,  Herbs, 
Leaves,  Tops,  Flowers,  Fruit,  Nuts,  Bark,  and  Wood.. 

Having  thus  reduced  within  a  fmall  Compafs  the  moft  confiderable 
Virtues  of  Plants,  both  General  and  Specific,  and  llaewn  the  moft 
eafy,  fimple,  and  natural  Method  of  difeovering  them,  I  would  not 
be  lb  far  mifunderftood,  as  if  1  were  averfe  from  ufing  other  Ex¬ 
periments  in  finding  them  out.  On  the  contrary,  I  could  heartily  re¬ 
commend  another  Method,  hitherto  much  negledled,  and  which  I  am 
convinced  would  be  of  great  Ufc,  if  accurately  gone  about ;  and 
that  is,  their  Infufion  in  different  Liquors,  in  order  to  find  out  the 
proper  Menftruum^ox  extradfing  their  more  ufeful  Parts. 

Every  Phyfician  is  lenfible,  that  there  are  feveral  Simples,  and 
thefe  fpecific  too,  which  adhibited  in  Subftance,  are  of  great  Efficacy,, 
whereas,  if  their  Contexture  is  diffolved,  their  Parts  can  never  befo 
re-united  as  to  produce  the  fame  efied.  Thus  Cortex  Peruvianus  is 
never  fo  effecftual,  as  when  given  in  Powder.  That  there  are  others 
which  will  communicate  their  ufeful  Particles  when  infufed,  to  one 
Liquor  and  not  to  another  ;  and  that  the  fame  Subftance  will  im¬ 
pregnate  two  Liquors  diverfely,  according  to  the  different  Men^ 
ftruums,  Lemery  advifes  to  infufe  Opium  in  Water  and  Spirit  of  V/ine, 
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feparately  *,  and  after  to  mix  both  Infufions  together,  in  order  tO' 
make  Laudanum  ov  ¥.xir2i€t wifely  confidering,  that  the  Water 
will  be  impregnated  by  the  more  foluble  faline  Particles,  whereas 
the  Spirit  will  only  imbibe  the  more  refinous ;  for  Water  is  the  pro¬ 
per  Menftruum  fora  faline  Subftance,  which  will  not  diflfolve  in  Spi¬ 
rit  of  Wine  \  this  rather  hardening  and  preferving  it  from  being  dif- 
folved,  either  by  Air  or  Water.  Thus  the  moft  convenient  way  to 
preferve  the  volatile  Salt  of  Animals,  is  to  keep  it  in  Brandy  *,  and 
every  one  knows,  that  Water  immediately  dilTolvcs  Sugar,  which 
Brandy  will  not  do.  Therefore  Senna  will  impart  it*s  purgative 
Quality  toWater  or  Ale,  having  it’s' faline  Particles  more  difengaged  ; 
but  the  purgative  Virtue  of  confiding  in  ips  Refin,  requires 
Wine  or  Brandy  for  the  Menftruum  or  DifTolvent. 

Therefore,  in  my  Opinion,  a  mod  proper  Means  to  find  out  the 
Virtues  of  Plants,  is.  to  have  recourl'e  to  the  proper  Menftruums, 

A  Simple  may  be  infufed  in ‘Rain  Water,  Snow  Water,  or  pure 
Fountain  Water  ;  if  it’s  Texture  is  loofe,  and  it  abound  with  faline 
Particles,  thofe  pure  Elements  will  be  impregnated  by  it ;  but  if  the 
Texture  be  more  compadf,  firm  and  folid,  if  it’s  Particles  are  more 
fixed.  Mineral  Waters  i  or  by  the  addition  of  a  proportional  quan¬ 
tity  oV  the  fixed  Salt  of  a  Plant,  a  proper  Menftruum  may  be  pre¬ 
pared.  And  next  to  the  adhibiting  of  tlie  Bitters  in  fubfiance,  fuch 
as  ^Vormwood,  Gentian,  and  Camomile  Flowers,  this  is  the  mod 
convenient  way  of  adminiftring  them ;  not  but  their  Tindlure  ex¬ 
tracted  by  Brandy  or  Wine  may  do  very  well  ♦,  But  fince  they  a- 
bound  very  much  with  a  fixed  Salt,  a  great  deat  of  their  v  iitue  may 
be  communicated  to  a  lefs  fpintuous  Eiquor,  when  a  more  Ipirimous 
will  not  extradl  k.  The  proper  means  to  know  which  Menjlnium 
will  bed  extradl  the  more  ufeful  parts  of  any  Simple,  or  rather  fuf- 
pend  it’s  more  folid  Particles,  is  to  ufe  the  Fiydrodatical  Baliance  v 
when  havint>'  weighed  the  ^/lenftruum  belore  Inlufion,  and  after  the 
Materiel  has^een  infufed  for  fome  time,  it  will  foon  be  oblerved  by 
the  Augmentation  of  the  Weight,  how  far  the  Menftruum  is  impreg¬ 
nated,  ""and  which  is  the  moll:  proper  Difiblvenc.  The  propered 
Method  of  adhibiting  the  fixed  Simples,  if  not  in  Subdance,  is  by 
DecCxflion ,  Infufion,  or  Pindfure.  (It  is  called  Infufion,  when  the 
Menftruum  is  either  W^ater,  Ale,  or  Wine ;  but  a  T  indfure,  when 
Brandy  is  employed  and  the  bed  way  to  obtain  the  ufeful  Par¬ 
ticles  of  volatile,  tenuious,  or  fubtile  Subdances,  is  by  Didillation. 

Thefe  may  indeed  be  proper  Ingredients  for  an  Infufion  or  Tindlure. 

But  there  are  a  great  many  fixed  Subdances  as  improper  for  Didillation, 

as  the  Volatile  are  improper  for  Extradls.  ^  haurelWater 

XXVL  I.  A  very  extraordinary  Accident  that  fell  out  z-lBuhlin^  a  dangerous 

fome  Months  ago,  has  difeovered  to  us  a  moft  dangerous  Poifon, 
which  was  never  before  known  to  be  fo,  though  it  has  been  in  rr^-^  ^  ’ 

auent  Ufe  among  us.  1  mean  the  Simple  Water,  diftilled  from  the  ^,3,  p,  3^. 

*  Leaves 


Laurel  Water  d  dangerous  Toifon. 

Leaves  of  the  Lauro^cerafus,  It  is  at  firft  of  a  Milky  Colour,  but 
the  Oil  which  comes  over  the  Helm  with  it,  being  in  a  good  Mea- 
fure  feparated  from  the  Phlegm,  by  pafling  it  through  a  Flannel-Bag, 
it  becomes  as  dear  as  common  Water. 

It  has  the  Smell  of  the  bitter  Almond,  or  Peach-Kernel,  and  has 
been  for  manjr  Years  in  frequent  Ufe  among  our  Houfewives  and 
Cooks,  to  give  that  agreeable  Flavour  to  their  Creams  and  Pud¬ 
dings.  It  has  alfo  been  much  in  Ufe  among  our  Drinkers  of  Drams 
and  the  Proportion  they  generally  ufe  it  in,  has  been  one  Part  of 
Laurel-tVater  to  four  of  Brandy, 

Nor  has  this  Pradice  (however  frequent)  ever  been  attended  with 
any  apparent  ill  Confequences,  till  fome  Time  in  Sept,  1728,  when 
it  happened  that  one  Martha  Boyfe.  a’Servant,  who  lived  with  a  Per- 
fon.that  fold  great  Quantities  of  this  tVater^  got  a  Bottle  of  it  from 
^  her  Miflrefs,  and  gave  it  to  her  Mother  Anne  Boyfe  as  a  very  rich 
Cordial. 

Anne  Boyfe  made  a  Prefent  of  it  to  Frances  Eaton  her  Sifter,  who 
being  a  Shopkeeper  in  the  Town,  gave  about  two  Ounces  of  it 

to  a  Woman  called  Mary  Whaley^  who  had  bought  fome  Goods 
of  her. 

Mary  Whaley  drank  about  two  Thirds  of  what  was  filled  out,  and 
went  away.  Frances  Eaton  drank  the  reft.  Mary  Whaley  went  to 
another  Shop  to  buy  fomewhat  elfe,  and  in  about  a  quarter  of  an 
Hour  after  (he  had  drank  the  Water  (as  I  am  informed)  fhe  complain¬ 
ed  of  a  violent  Diforder  in  her  Stomach.  She  was  carried  Home, 
arid  from  that  Time  loft  her  Speech,  and  died  in  about  an  Hour, 
without  Vomiting,  or  Purging,  or  any  Convulfion. 

The  Shopkeeper,  Frances  Eaton,,  fent  Word  to  her  Sifter  Anne 
Boyfe  of  what  had  happened,  who  came  to  her  upon  the  Meflage, 
and  affirmed,  that  it  was  not  pofiible  the  Cordial  (as  fhe  called  it) 
could  have  occafioned  the  Death  of  the  Woman  ;  and  to  convince 
her  of  it,  ftie  filled  out  about  three  Spoonfuls,  and  drank  it.  She 
continued  talking  with  Frances  Eaton  about  two  Minutes  longer,  and 
was  fo  earneft  to  perfuade  her  of  the  Liquor’s  being  inoffenfive, 
that  (he  filled  out  two  Spoonfuls  more,  and  drank  it  off.  She  was 
hardly  well  feated  in  her  Chair,  when  file  died,  without  the  lead 
Groan  or  Convulfion. 

Brances  Eato~n^  who,  as  was  before  obferved,  had  drank  fomewhat 
above  a  Spoonful,  found  no  Diforder  in  her  Stomach,  or  elfewhere; 
but  to  prevent  any  ill  Confequence,  took  a  Vomit  immediately,  and 
has  been  well  ever  fince. 

Mary  Whaley  was  buried  without  being  examined  by  any  one,  that 
I  can  find,  except  the  Coroner.  I  went  to  fee  Anfie  Boyfe  about 
Twenty- four  Hours  after  her  Death,  but  could  not  prevail  to  have 
her  opened.  She  was  about  fixiy  Years  old  *,  her  Countenance  and 
Skin  appeared  well  coloured,  and  her  Features  were  hardly  altered, 
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fo  that  (he  looked  like  one  aflecp.  Her  Belly  was  not  fwelled,  nor 
had  (he  any  other  external  Mark  of  Poifon. 

This  Accident  brought  into  Difcourfe  another  of  the  like  Nature 
tvhich  happened  about  four  Years  fince  in  the  Town  of  Kilkenny.  A 

young  Gentleman,  Son  to  Mr - Evans^  an  Alderman  of  the 

Town,  miftook  a  Bottle  of  this  Laurel  Watery  fora  Bottle  of  Ptifan, 
What  Quantity  he  drank  is  uncertain,  but  he  died  in  a  few  Minutes 
complaining  of  a  violent  Diforder  in  his  Stomach.  This  Affair  was 
not  much  regarded  at  that  Time,  becaufe  he  laboured  under  a  Di- 
flemper,  to  which,  or  to  an  improper  Ufe  of  Remedies,  his  Death 
was  attributed  by  thofe  about  him. 

To  fatisfy  myfelf  farther  as  to  the  Effedfs  of  this  Poifon,  I  made 
fome  Experiments,  in  Conjundlion  with  a  few  of  my  Friends,  an 
Account  of  which  follows. 

I.  3,  1728,  We  gave  a  large  Setting-Dog  three  Ounces  of 
Laurel  Water  by  the  Mouth.  In  three  Minutes  he  began  to  be  (trongly 
convulfed.  'His  Convulfions  continued  about  five  Minutes*,  after 
which  I  untied  him.  He  then  fell  into  a  mod  violent  Difficulty  of 
Breathing,  which  lafted  about  eight  Minutes,  and  abated  gradu¬ 
ally  ;  upon  which  he  endeavoured  to  raife  himfelf,  but  could 
not. 

I  tied  him  down  again,  and  gave  him  an  Ounce  and  an  half  more, 
upon  which  he  funk  at  once,  and  without  any  Return  of  his  Convul¬ 
fions,  or  Difficulty  of  Breathing,  expired  in  two  Minutes. 

Upon  opening  the  Stomach,  I  found  in  it  the  whole  Quantity  of 
Water  which  he  had  taken  *,  it’s  Surface  was  covered  with  Froth, 
but  it  was  not  otherwife  altered  in  it’s  Colour,  Confidence,  or  Smell. 
The  Infide  of  the  Stomach  was  not  at  all  inflamed,  nor  was  there  any 
vifible  Alteration  in  the  'Lunica  Villofa. 

The  Veins  of  the  Stomach,  all  the  Mefaraic  Veins,  and  likewifer- 
the  Vena  Cava^  were  much  diflended  with  Blood  j  the  Arteries^  on 
the  contrary,  were  remarkably  empty.  The  Liver  and  Gall-Bladder 
were  no  Way  altered.  The  Kidneys  were  unufually  full  of  Blood, 
and  appeared  of  a  bluifli  Colour,  almod  as  deep  as  that  of  the  Violet 
Plumb.  Upon  making  an  Incifion  into  one  of  the  KidnieSy  the 
Blood  flowed  in  much  greater  Plenty,  and  was  more  fluid  than  ufual. 
In  the  Heart  there  appeared  nothing  praeternatural.  The  Brain  was 
no  way  altered. 

II.  Odloher  24,  We  gave  an  Ounce  and  a  half  of  the  fame  W 'iter  to 
a  Bitch  of  a  fmaller  Size.  She  was  immediately  let  loofe,  and  in  two 
Minutes  lod’the  Ufe  of  her  Limbs.  She  attempted  feveral  Times 
to  raife  herftlf;  and  w'alk,  but  fhe  daggered  and  reeled  about,  and 
then  fell  down.  She  repeated' this  without  ceafing  about  five  or  fix 
Minutes.  At  lad  flie  was  violently  convulfed,  efpecially  in  the 
Mufcles  that  extend  the  Head  and  Spne.  About  the  Space  of  a  Minute 
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fhe  had  that  Sort  of  Convulfion  called  the  OpJlbotonoSy  the  Back  of 
her  Head  being  drawn  almoft  to  her  'Tail, 

After  this  Ihe  vomited  plentifully,  and  her  Convulfions  ceafed. 
She  then  lay  dill  for  feven  or  eight  Minutes,  labouring  for  Breath 
(though  not  fo  violently  as  in  the  former  CafeJ  and  foaming  at  the 
Mouth.  We  gave  her  an  Ounce  more  of  the  Water  ;  upon  which 
her  Difficulty  of  breathing  encreafed,  and  ffie  died  in  two  Minutes. 

Upon  opening  the  Abdomen^  the  Thorax^  and  the  Head^  we  found 
every  thing  in  the  fame  State  as  in  the  former  Inftance. 

III.  Otlober  25,  We  gave  two  Ounces  of  the  Water  to  a  Dog  of 
the  fame  Size  with  the  former,  which  produced  the  like  Appearances 
as  in  the  foregoing  Cafe.  This  Dog  was  dying  half  an  Hour ;  for 
the  Dofe  was  not  repeated,  becaufe  he  did  not  vomit  up  what  he 
had  taken.  Upon  opening  him,  we  found  every  thing  in  the  fame 
State  as  in  the  former  Inltance. 

IV.  O^ober  26,  We  gave  two  Drams  and  a  half  of  the  Water  to 
a  Dog  of  a  middle  Size,  and  immediately  untied  him.  He  then  ran 
about  the  Room  very  brifkly  for  about  a  Minute,  and  feemed  to 
be  no  Way  affedled  with  it ;  yet  he  foon  loft  the  Ufe  of  his  Limbs. 
He  often  attempted  to  raife  himfelf,  and  walk,  but  dill  fell  down 
again  before  he  had  moved  two  Yards  from  the  Place. 

After  this  he  vomited  plentifully,  confidering  that  he  had  faded 
24  Hours,  upon  which  he  was  feized  with  a  Convulfion  more  violent 
than  any  of  the  former  Dogs,  efpecially  in  the  Mufcles  that  extend 
the  Head  and  Spine,  Thefe  Convulfions  continued  about  eight  or  ten 
Minutes  ;  upon  their  ceafing,  he  lay  dill,  breathing  deeply,  though 
regularly  and  feemed  to  be'  afieep.  In  about  ten  Minutes  he  raifed 
himfelf,  took  fome  Food,  and  walked  about  tolerably  well.  We 
left  him,  and  returning  after  three  Hours,  we  found  him  perfedlly 
recovered. 

y.  OEioher  28,  We  injedled  an  Ounce  of  the  Water  into  the  In- 
teftinum  return  of  a  drong  Spaniel  Dog,  and  let  him  loofe.  In  the 
Space  of  two  Minutes  he  began  to  lofe  the  Ufe  of  his  Limbs,  and 
to  dagger  as  the  others  had  done.  He  was  convulfed  more  violently 
than  any  of  the  red,  and  chiefly  in  the  Mufcles  of  the  Neck  and 
Spine,  The  Mufcles  of  his  Eyes  were  drongly  convulfed,  which  Ap- 
pearence  was  not  obferved  in  the  other  Dogs.  He  foamed  at  the 
Mouth,  yelled  frequently,  and  breathed  with  more  Difficulty  than 
any  of  the  red.  His  Convulfions  continued  twenty  Minutes  ;  upon 
their  ceafing  he  lay  quiet,  as  though  he  flept,  only  that  his  Eyes  were 
open.  His  Limbs  were  now  grown  perfedly  paralytic. 

We  raifed  him  up  feveral  Times,  and  fet  him  on  his  Legs,  but 
he  did  not  attempt  to  ufe  them.  He  continued  in  this  Way  about 
fifteen  Minutes  longer,  and  then  was  feized  with  another  violent 
Convulfion,  which  in  five  Minutes  put  an  End  to  his  Life. 
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Upon  opening  the  Abdomen^  we  found  the  Veins  of  the  Stomach 
and  Gut^  very  much  diftended  with  Blood,  as  in  all  the  former  In- 
ftances.  In  the  Hearty  Lungs  and  Brain^  there  was  no  vifible  Al¬ 
teration.  ^ 

VI.  Ooloher  30,  We  injedled  an  Ounce  and  a  half  of  the  IVater^ 
diluted  with  three  Ounces  of  common  Water  warmed,  iuto  the  Anus 
of  a  fmall  Bitch.  Before  we  could  untie  her  fhe  was  feized  with 
Convulfions,  and  yelled  much.  She  fell  as  foon  as  fhe  was  loofed, 
and  never  after  endeavoured  to  rife.  She  had  Convulfions,  and  great 
Difficulty  of  Breathing  about  two  Minutes.  She  then  lay  (till, 
with  her  Limbs  ftiff  and  extended,  about  three  Minutes ;  during 
which  Time  her  lower  Jaw  was  convulfed,  and  pulled  alternately  to 
and  from  the  upper  Jaw,  with  a  very  quick  Motion. 

After  this  her  Limbs  became  paralytic,  and  flie  gafped  for  Breath 
about  two  Minutes  longer.  She  was  quite  dead  in  feven  or  eight 
Minutes  from  the  Injection  of  the  Clyfter. 

In  the  Abdomen^  ^horax^  and  Brain  every  thing  appeared  as 
ufual. 

VII.  Nov.  2,  We  inje6led  half  an  Ounce  of  the  Water,  diluted 
with  three  Ounces  of  common  Water  warmed,  into  the  Anus  of  a 
fmall  Bitch.  In  the  Space  of  four  Minutes  fhe  began  to  breathe  with 
Difficulty.  V  We  let  her  loofe,  but  fhe  was  not  able  to  ftand,  or  walk 
without  ftumbling.  The  Mufcles  that  extend  the  Head  were  convul¬ 
fed,  and  her  Fore-legs  were  affedted  for  three  or  four  Minutes  with 
a  Tetanus^  but  had  no  convulfive  Motion.  She  vomited  and  purged 
plentifully.  She  did  not  yell,  nor  feem  to  fuffer  much  Pain,  nor 
did  fhe  lofe  her  Senfes  all  the  Time.  In  half  an  Hour  fhe  re¬ 
covered. 

VIII.  The  next  Day,  we  injedled  a  Drachm  of  the  Water  into  the 
external  Jugular  of  the  fame  Bitch.  She  was  feized  with  Convul¬ 
fions  as  violent  as  the  former,  before  we  could  untie  her.  They 
lafted  about  five  Minutes ;  after  which  fhe  recovered  gradually,  and 
continued  well. 

IX.  Nov.  20,  We  injedled  four  Ounces  of  the  Water  by  the 
Anus.,  without  any  Dilution,  into  a  ftrong  Dog  of  a  middling  Size. 
He  was  feized  with  Convulfions  and  Difficulty  of  Breathing,  in  lefs^ 
than  two  Minutes  after  the  Injedtion.  He  fell  to  the  Ground  as  foon 
as  his  Convulfions  began,  and  never  once  attempted  to  rile  *,  nor 
were  his  Convulfions  in  any  Sort  fo  violent,  neither  did  they  continue 
fo  long  as  in  the  former  Inflances.  He  bled  at  the  Nofe  about  four. 
Spoonfuls.  The  Blood  was  of  a  very  bright  florid  Colour,  his 
Convulfions  lafled  about  four  Minutes ;  after  which  he  became  en¬ 
tirely  paralytic,  and  died  in  three  Minutes  more. 

'No,  iound  iht  Stomach.,  Inlefiines.,  Liver.,  (Ac.  in  the  fame  Statens 
thofe  abovemencioned.  Upon  cutting  about  an  Inch  from  the  lower 
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Part  of  one  of  the  Lobes  of  the  Lungs^  the  Blood  flowed  from  it  in 
great  Plenty,  and  appeared  more  florid  and  fluid  than  ufual. 

X.  Dec,  14,  We  gave  five  Ounces  of  Laurel  Water  by  Clyfter  to 
a  Dog  fomewhat  of  the  Size  and  Shape  of  the  Italian  Greyhound. 
He  feemed  at  firft  to  be  no  Way  affeded  with  it,  but  in  about  five 
Minutes  he  began  to  droop,  and  lofe  the  Ufe  of  his  Limbs.  He 
did  not  once  yell,  or  ftruggle,  as  the  others  had  done,  but  funk  gra¬ 
dually,  till  he  became  at  laft  entirely  paralytic.  He  had  not  any 
Convulfion,  except  a  kind  of  Spaftnus  Cynicus^  a  few  Minutes  before 
he  died,  which  happened  in  half  an  Hour  after  the  Inie(fl:ion  of  the 
Clyfter. 

Upon  opening  the  Abdomen^  we  found  the  Veins  much  diftended 
with  Blood,  as  were  alfo  the  Veins  and  Sinufes  of  the  Brain. 

XI.  Dec,  19,  We  gave  three  Ounces  of  the  Water  in  the  fame 
Manner  to  a  Cur  of  the  Lap  dog  Size.  He  died  in  feven  Minutes, 
without  any  Convulfion,  except  a  tetanus  in  the  Mufcles  that  extend 
the  Head, 

The  Lauro-Cerafus  being  an  Ever-green,  and  abounding  with  a 
warm  elTential  Oil,  we  imagined  that  other  Ever-greens  might  par¬ 
take  of  the  fame  poifonous  Quality. 

Accordingly  we  made  Trial  of  a  Water  diftilled  in  an  Alembic 
from  the  Leaves  of  thtTew-I’ree^  fo  much  talked  of  by,  the  Ancients, 
and  whofe  very  Shade  they  fuppofed  to  be  fatal  to  thofe  who  fat  or 
flept  under  it. 

XII.  We  give  three  Ounces  of  this  Water  by  Clyfter  to  a  very 
fmall  Cur  Dog,  but  he  was  not  in  the  lead  affedled  with  it. 

XIII.  We  alfo  gave,  by  the  Mouth,  two  Ounces  of  a  Water  di¬ 
ftilled  from  the  Leaves  of  the  Bay-Tree^  to  a  young  Spaniel,  without 
any  Effedf. 

XIV.  We  afterwards  made  an  Experiment  with  the  diftilled  Water 

of  Box-Leaves^  which  had  a  very  Narcotic  SmtW,  We  injedled 

five  Ounces  of  this  Water,  by  the  Anus^  into  a  fmall  Cur  Dog,  buD 
he  w^as  no  Way  afFedled  with  it,  though  we  kept  him  twelve  Hours 
after  the  Operation. 

XV.  Being  defirous  to  know  whether  the  Virulency  of  Laurel-Wa¬ 
ter  was  owing  to  the  Fire  in  Diftillation,  we  poured  warm  Water 
upon  fome  Laurel-Lt^iVts  bruifed,  and  made  a  ftrong  Infufion  of 
them.  We  poured  an  Ounce  of  it  down  a  Dog’s  Throat,  half  of 
which  was  fuppofed  to  enter  the  Stomach,  and  five  Minutes  after 
another  Ounce  was  given  in  like  Manner.  The  Dog  feemed  to  be 
fomewhat  fick  at  his  Stomach,  but  was  foon  as  lively  as  ever.  A 
few  Minutes  after  this  another  Ounce  was  given  to  him  by  the  Mouth 
of  which  we  fuppofe  a  fourth  Parc  to  have  been  loft.  He  foon  after 
ftared,  and  trembled  very  muck.  In  five  Minutes  another  Ounce 
was  exhibited,  upon  which  he  trembled  as  before,  but  in  a  little 
Time  he  appeared  eafy  and  lively. 
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Imagining  that  thefe  fmall  Quantities  loft  their  Power,  during  the 
Intervals  of  giving  them,  in  ten  Minutes  after  his  taking  the  former 
Dofe,  we  poured  down  his  Throat  two  Ounces  and  a  half  at  once. 
He  immediately  tumbled  on  his  Back  convulfed,  and  tumbled  over 
three  or  four  times,  but  quickly  returned  to  his  Feet.  He  ftaggered, 
his  Eyes  ftared,  and  he  fat  down  like  a  Dog  that  is  tired.  At  length 
he  fhut  his  Eyes,^^is  Neck  became  extended,  and  we  apprehended 
he  was  falling  into  Convulfions ;  but  inftead  thereof  he  vomited  a  vaft 
Quantity  of  indigefted  Chjle^  in  which  appeared  a  great  Portion  of 
the  Infufion  ;  after  which  he  feemed  to  be  perfedbly  recovered. 

XVI.  In  about  twenty-five  Minutes  after  this  we  gave  the  fame 
Dog  by  the  Mouth  two  Ounces  of  the  Juice  exprefled  from  Laurel- 
Leaves,  and  in  about  ten  Minutes  more  another  Ounce  was  given  him 
in  the  fame  Manner.  In  a  few  Minutes  he  begsm  to  lofe  the  Ufe  of 
his  hinder  Legs,  but  he  quickly  recovered  .them.  Upon  his  taking 
another  Ounce  foon  after  the  former,  he  fell  into  a  great  Difficulty 
of  Breathing,  and  yelled  much.  After  this  he  was  feized  with  very 
ftrong  Convulfions,  which  affedled  his  lower  Jaw  and  hinder  Legs 
moft  remarkably. 

In  about  the  Space  of  five  Minutes  thefe  Convulfions  were  fuc- 
ceeded  by  an  entire  Refolution  of  all  the  Limbs.  He  breathed  with 
great  Difficulty,  and  very  flowly,  No  Appearance  of  Expiration, 
Sometimes  we  obferved  two  Attempts  at  Infpiration  without  Intermif- 
fion,  or  clofing  of  the  Mouth.  At  other  times  there  was  near  the 
Space  of  a  Minute  between  two  Infpirations.  » 

After  this  he  was  feized  with  a  Trembling  in  his  Limbs,  and  in 
about  three  Quarters  of  an  Hour  from  his  taking  the  laft  Ounce,  he 
died  without  any  Struggling,  with  his  Tail  extended. 

There  were  feveral  other  Experiments  made  of  the  fame  Kind,  by 
fome  Gentlemen  of  the  Profeffion  here,  which  correfponded  exadly 
with  the  foregoing,  excepting  this  one  Circumftance,  that  they  were 
of  Opinion,  that  this  Poifon  occafioned  an  Inflammation  in  the 
Stomach  and  Guts, 

Towards  clearing  this  Difpute,  We,  who  thought  otherwife,  put 
together  the  following  Hints,  from  which  it  appears  that  the  Fad  is 
not  as  they  imagined,  and  that  notwithftanding  we  find,  upon  an 
Animal’s  being  killed  by  this  Poifon,  the  Veins  greatly  diftended 
with  Blood,  yet  there  is  not  any  Inflammation  produced  by  it. 

I  do  not  know  any  thing.^that  will  illuftrate  this  Matter  better, 
than  the  Analogy  which  may  be  obferved  between  the*  Convulfions 
occafioned  by  the  Epilepfy,  and  thofe  which  are  the  ElFed  of  Laurel 
Water. 

For  Inftance,  in  the  Epilepfy,  the  Body  is  univerfally  convulfed, 
efpecially  the  Mufcles  of  the  Neck^  the  Longue^  the  lower  Javj,  and 
thofe  of  the  Arms, 
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The  Effed  of  thefe  Convulfions  is  this:  The  Heart  beats  with  un- 
ufual  Violence  and  Frequency,  the  neceffary  Confeqiience  of  which 
is,  that  the  Blood  will  be  thrown  in  greater  Plenty  from  the  Arteries 
into  the  Veins.  But  becaufe  the  Mufcles  comprefs  the  Veins  more 
than  the  Arteries  (whofe  Syftole  does  enable  them  to  overcome  that 
Preflure)  therefore  the  Blood,  which  is  ftill  pufhed  forward  by  the 
Syftole  of  the  Heart  into  the  Veins,  will  be  ret|jped  there  by  the 
aforefaid  PrefTure  of  the  Mufcles,  and  will  return  in  a  very  fmall 
Quantity  to-the  Heart, 

For  Example,  the  Ahdommal  Mufcles  being  convulfed,  prefs  the 
Stomach  and  Inteftines  upon  the  Vena  Cava  afcendens,  and  likewife  upon 
the  Vena  PortcB ;  by  which  Means  the  Blood,  returning  from  the 
lower  Extremities,  is  retained  in  thofe  Veflels.  Accordingly  we  fee 
the  vifible  and  immediate  Effects  of  this  PrefTure  are  the  forcing  out 
the  Excrements  of  the  Bladder  and  Inteftines^  and  very  frequently  the 
Profluviu7n  Seminis, 

In  like  Manner  the  PrefTure  of  the  Mufcles  of  the  Neck^  I’ongue^ 
and  lower  Jaw  upon  the  Jugular  Veins  and  their  Branches,  will  not 
TuflTer  the  Blood  to  return  to  the  Heart  by  the  Vena  Cava  defcendens. 

To  this  we  may  add  the  PrefTure  of  the  Diaphragm  and  Ribs  upon 
the  Lungs,,  by  which  Means  the  Trunks  of  the  Vena  Cava  afcendens 
and  defcendens  are  comprefTed  at  their  Infertion  into  the  Heart, 

Hence  follows  that  frightful  Blacknefs  of  the  Face  during  the 
Paroxyfm,  and  the  prodigous  Swelling  of  the  Veins  of  the  Head, 
efpecially  the  Temporal. 

The  necefTary  Confequence  of  all  this  mufl  be,  that  if  the  Con- 
vulfion  lafls  long  enough  the  Man  muff  die,  on  Account  qf  the  Blood 
being  thrown  out  of  the  Arteries  into  the  Veins,  and  not  returning 
to  the  Heart.  And  I  make  no  Queflion,  that  if  fuch  a  Perfon  was 
opened  after  Death,  we  fhould  find  the  Vena  Cava^  the  Vena  Portcs^ 
the  Veins  and  Sinufes  of  the  Brain,,  together  with  all  their  fmalleft 
Ramifications,  very  much  diflended  with  Blood,  and  the  Arteries  on 
the  contrary  alinoft  empty. 

But  if  the  Epileptic  Convulfion  ceafes  before  the  Circulation  of  the 
Blood  is  entirely  flopped,  then  all  becomes  calm  again,  the  PrefTure 
is  taken  oiT  the  Veins,  the  Blood  returns  to  it’s  ufual  Courfe,  and  in 
a  few  Hours  the  Tick  Perfon  is  perfc(5lly  recovered. 

And  yet  all  this  violent  Convulfion  of  the  Body,  this  prodigious 
Diflenfion  of  the  Veins,*  and  Interception  of  the  Courfe  of  the  Blood 
pafTes  without  any  Inflammation,  as  appears  from  the  fpeedy  Re¬ 
covery  of  the  Tick  Perfon  :  For  if  the  Convulfion  ha  1  occafioned  an 
Inflammation,  a  Fever  mufl  neceflfftrily  have  enfued,  which  ^ would 
difcover  itielf  by  manifefl:  Tokens,  and  would  require  a  much  longer 
Time  for  it’s  Abatement. 

Let  us  now  obferve  the  Analogy  between  thefe  Appearances,  and 
thofe  produced  by  Laurel  Water, 

2  We 


Laurel  Water  a  dangerous  T^oifon. 

We  find  by  Experiment,  that  an  Ounce,  or  even  two  Drachms 
and  a  half,  of  Laurel  Water  snWX  occafion  more  violent  Con  vulfions  than 
three  Ounces,  or  even  five  of  it.  Exp,  4,  5  to  1 1.  If  therefore  an 
Inflammation  was  the  neceflTary  Confequence  of  this  Water  being 
taken  into  the  Stomach  or  Gz//5,  the  more  violent  the  Convulfion  is, 
the  greater  the  Inflammation  ought  to  be. 

On  the  contrary  we  find,  that  the  more  violent  the  Convulfion  is, 
the  greater  is  the  Probability  that  the  Creature  will  recover.  Exp,  4 
to  7.  And  when  it  fo  fails  out,  the  Manner  is  exactly  the  fame  as  in 
the  Recovery  of  an  Epileptic  Perfon.  In  a  few  Minutes  the  Crea¬ 
ture  becomes  as  brifk  as  if  no  fuch  Thing  had  happened. 

Now  if  an  Inflammation  was  at  all  the  neceflary  Confequence  of 
this  Poifon,  though  the  Creature  recovers,  yet  there  mull  be  fome 
Inflammation,  greater  or  lefs,  produced,  which  muft:  occafion  more 
violent  and  lafting  Symptoms.  But  fince  none  fuch  appear,  fince  the 
Recovery  is  fo  fudden  and  effedual,  it  is  the  flrongcil  and  plaineft 
Argument,  that  there  is  not  any  Inflammation  produced. 

If  the  Laurel  Water  is  adminiftred  to  the  Quantity  of  an  Ounce  or 
more,  the  Creature  unavoidably  dies  in  a  few  Minutes,  and  upon 
opening  him  the  Appearances  are  thefe.  Both  the  Trunks  of  the 
Vena  Cava^  and  all  the  Ramifications  of  the  Meferaic  Veins  are 
greatly  diftended  with  Blood.  Thefe  VeflTels  are  eafily  diilinguillied 
from  the  Arteries,  .not  only  by  the  Thinnefs  of  their  Coats,  but  alfo 
by  the  Colour  which  the  Blood  exhibits  to  the  Eye.  '  Now  I  conceive 
that  all  Inflammations  have  their  Beginning  in  the  Arteries,  and  that 
:they  are  produced,  becaufe  there  is  no  free  Paffage  for  the  Blood 
into  the  Veins.  But  if  once  this  Paflfage  becomes  free  (as  in  this  Cafe 
it  furely  is,  for  we  find  all  the  Veins  diftended  with  Blood  beyond 
their  natural  DimenfionsJ  the  Inflammation  is  then  at  an  End,  the 
Caufe  which  produced  it  being  taken  off. 

Moreover,  the  Fadl  laid  down,  that  the  Veins  are  preternaturally 
diftended  with  Blood,  does  neceffariJy  conclude,  that  the  Arteries 
are  not  diftended  with  it,  and  confequently  that  there  cannot  be  any 
Infiamrhaiion  •,  for  if  the  Quantity  of  Blood  is  encreafed  in  the  Veins, 
it  muft  be  proportionably  diminifhed  in  the  Arteries. 

To  what  has  been  faid,  we  may  add  the  following  Obfervation  ; 
viz.  that  if  there  was  any  Inflammation  produced  by  this  Poifon,  it 
ought  to  appear  moft  remarkable  on  the  Infide  of  the  Stomach  and 
InteftineSy  becaufe  of  the  immediate  Contadt  it  has  with  thofe 
Parts. 

All  other  Poifons  which  occafion  Inflammations  in  tht  Stofnach^Lud 
GutSy  do  firft  operate  upon  the  Blood- Veffels,  and  corrode  the  Pans 
inflamed.  I’hey  occafion  Vomitings  and  Fluxes  of  Blood,  which  at 
length  terminate  in  Convulfions. 
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On  the  Poifonous  Quality  of  the  Laurel  Water, 

One  may  very  eafily  be  deceived  upon  opening  the  Stomach  of  a 
Dog,  and  may  miftake  the  Rednels  of  the  iunica  Ftllofa  for  an  In¬ 
flammation. 

The  inner  Coat  of  a  Dog’s  Stomach  is  naturally  of  a  ruddy  Flefli- 
colour,  and  therefore  of  all  domeftic  Animals  a  Dog  has  the  quickeft 
and  flrongeft  Digeftion.  Accordingly  we  fee,  that  they  fwallow 
Bones,  and  digeft  them  perfedly  well*,  and  although  they  are  but 
half  chewed  when  taken  into  the  Stomach,  yet  they  are  at  laft  re¬ 
duced  to  as  foft  a  Confidence  as  any  other  Part  of  their  Aliment. 
It  is  for  this  Reafon,  therefore,  that  the  Stomachs  of  Dogs  are  more 
plentifully  fupplied  with  Blood  than  thofe  of  other  Animals  j  by 
which  Means  not  only  the  mufcular  Force  of  the  Stomach,  but  it’s 
Warmth  alfo,  which  is  the  principal  Indrument  of  Digeftion,  is  very 
much  increafed. 

N.  B,  The  15th  and  i6th  Experiments  were  communicated  to  me 
by  Dr  Stephens^  a  Fellow  of  our  College  of  Phyficians. 

2.  Bole,  Vinegar  and  Milk  were  given  to  a  Dog  which  had  fwal- 
lowed  fome  of  the  Laurel  Water:  The  Bole  and  Vinegar  were  not 
obferved  to  do  much  good,  but  the  Dog  which  drank  the  Milk  re¬ 
covered  without  any  bad  Symptoms*,  but  at  that  Diftance  of  Time 
the  Do6lor  could  not  recollect  the  Proportions  that  were  given :  He 
thinks  a  Pint  of  Milk, 

3.  I  took  a  Peck  of  Laurel  Leaves,  and  put  them  into  an  Alem¬ 
bic  with  three  Gallons  of  Water,  which  1  diftilled  in  the  common 
Way.  The  Fire  at  firft  being  too  hot,  there  came  over  an  Oilinefs 
with  the  Water,  fi.)  which  made  it  appear  milky,  till  about  half  a 
Pint  had  run :  This  tafted  and  fmelt  very  ftrong  like  Apricock  Ker¬ 
nels,  as  did  the  next  Running,  (2.),  which  was  clearer.  I  kept  the 
firft  Quart  by  itfelf*,  then  I  drew  off  another  Quart,  (3.)  which  was 
not  near  fo  ftrong  in  Tafte  or  Smell,  but  rather  refembled  Black* 
Cherry  Water:  The  Remainder  was  almoft  infipid.  The  Leaves 
after  the  Diftillation  looked  brownifti,  were  brittle,  and  tafted  bitter 
without  the  Roughnefsor  Apricock- Kernel  Flavour,  which  they  have 
while  frefh. 

In  the  Afternoon  of  the  fame  Day  I  took  a  Mungrel  Puppy, 
weighing  two  Pounds  and  an  half,  about  fixtecn  Days  old ;  it  had 
fucked  the  Bitch  in  the  Forenoon,  but  had  now  faffed  fix  Hours.  I 
took  one  Ounce  of  the  third  Water,  and  gave  fome  of  it  to  the 
gradually  by  Tea-Spoonfuls,  that  it  might  the  better  fwal¬ 
low  it.  When  it  had  taken  half  the  Quantity,  I  let  it  go  ;  it  walked 
about  pretty  ftrongly  for  five  Minutes,  when  it  began  to  foam  at 
the  Mouth,  and  foon  after  vomited  up  fome  curdled  Milk,  and  then 
difcharged  the  FcBces  alvince,  after  which  the  Sicknefs  feemed  to  go  off: 
I  then  gave  it  three  Tea-Spoonfuls  more ;  in  ten  Minutes  it  began 
to  ftagger,  and  draw  it’s  hind  Parts  after  it ;  it  fat  upon  it’s  Breech, 
whined,  and  made  feveral  Efforts  to  vomit,  but  never  brought  any 
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thing  up  ;  and  then  again  would  walk  about,  and  fit  down  and  whine^ 
and  again  feem  to  recover  for  about  fifteen  Minutes  longer:  Then 
thinking  the  fecond  Water  would  difpatch  it  fooner,  it  feemingto  be 
very  uneafy,  I  took  one  Ounce  and  half  of  the  fecond  Running:  I 
gave  it  firfl:  three  Tea  Spoonfuls,  and  fet  it  down,  when  in  two 
Minutes  time  it  became  ftrongly  convulfed,  put  out  the  Tongue,  and 
made  ftrong  Efforts  to  vomit,  but  to  no  Etfecfi: ;  it  could  not  ftand, 
but  lay  with  it’s  hind  Legs  flretched  out :  Five  Minutes  after  I  gave 
three  Tea  Spoonfuls  more,  when  it  was  ftronger  convulfed,  rolled 
over  and  over  feveral  times,  drew  it’s  Head  back  to  it’s  Rump,  then 
Jay  on  it’s  Side  and  panted  much:  About  eight  Minutes  after,  I  gave 
it  two  Tea-Spoonfuls  more  and  it  had  frelh  and  ftrong  Convulfions, 
but  kept  lying  on  it’s  Side,  and  thus  ftretching  out  it’s  four  Legs  one 
after  another,  drawing  in  it’s  Flanks  very  quick  \  in  fifteen 
Minutes  more  it  died,  being  in  all  about  an  Hour  from  the  firft 
Dofe. 

An  Hour  after  it  was  dead  I  opened  it,  and  found  all  the  Con¬ 
tents  of  the  Abdomen  well ;  the  Stomach  was  diftended  with  Wind, 
it  appeared  empty  of  Milk,  but  full  of  Froth,  and  a  clear  Mucus  of 
a  much  thicker  Confiftence  than  the  Liquor  Gaftricus  naturally  is ; 
they  had  no  Smell  at  all,  the  infide  of  the  Stomach  was  not  at  all 
inflamed. 

On  opening  the  Thorax  I  found  the  Lungs  a  little  redder  than 
natural,  with  fome  Veflfels  on  the  outward  Membrane  of  them  very 
turgid :  On  cutting  them  out  a  pretty  deal  of  clear  red  Blood  ran 
from  them.  The  Veins  and  both  Ventricles  of  the  Heart  were  turgid 
and  full  of  coagulated  Blood,  of  a  dark  brown  Colour,  which  tinged 
my  Fingers  of  a  dirty  yellow,  as  if  fome  Gall  had  been  mixed  with 
it.  There  was  no  Blood  in  the  Arteries  j  the  Foramen  Ovale  was 
open. 

On  opening  the  Head,  the  Dura  Mater  appeared  livid,  as  if 
bruifed,  it’s  Vefifels  and  the  Sinus  falciformis  were  turgid  and  full  of 
the  fame  Blood,  as  the  Heart  and  Veflfels  near  it.  TLhe  cortical  Sub- 
ftance  of  the  Brain  looked  of  an  unufual  livid  Colour. 

Next  Day  about  Five  in  the  Afternoon  I  took  a  large  Maftiff 
Dog  weighing  feventy-five  Pounds.  We  tied  him  to  a  Poft  as  he 
ftood  on  his  Legs,  one  holding  him  ftrongly  by  the  Tail,  he  being 
very  fierce  and  unmanageable:  We  injedled  />er  Anum  three 
Ounces  of  the  fecond  Running  ;  in  five  Minutes  he  trembled  and 
ftaggered  much,  would  let  us  handle  him,  he  drew  his  hind  Legs 
after  him,  tumbled  on  his  Head,  panted  and  flabbered,  but  gradually 
recovered  fo  as  to  ftand  up,  though  reeling  and  often  finking  with  his 
hind  Legs.  Fifteen  Minutes  after,  we  injedled  one  Ounce  more  ; 
he  immediately  ftaggered  and  funk  behind,  loon  after  he  made  Water 
plentifully.  We  then  led  him  to  another  Kennel,  where  he  foon  dif- 

charged  the  Fceces  alvince  plentifully,  but  of  a  hard  Confiftence: 
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The  Faces  feemed  moiHened  with  the  Jaft  injeded  Ounce,  which  I 
imagined  came  away  by  this  Stool  ;  I  therefore  immediately  injeded 
another  Ounce,  upon  which  he  feemed  more  uneafy  than  before, 
tumbling  on  one  Side,  and  in  about ‘ten  Minutes  after,  he  fell  faft  a- 
lleep,  breathing  with  Difficulty  ;  half  an  Hour  after,  I  rouzed  him, 
found  him  flabbering,  drowzy,  finking  behind,  and  giddy.:  About 
an  Hour  and  a  farcer  after  the  firfl:  Injedion,  1  found  him  as  before, 
but  provoking  him  with  a  Stick,  he  bit  at  it,  and  tho’ naturally  fierce’ 
he  was  very  quiet  when  I  did  not  flrike  him  ;  in  a  few  Minutes  he 
reeled  and  fell  a  fnoaring  again  :  About  Nine  at  Night  he  feemed  very 
well,  only  drowzy.  We  left  him  all  that  Night  without  Water  and 
Viduals,  but  thro’  Hunger  he  eat  fome  of  the  Straw  he  lay  on,  as 
we  found  afterwards  upon  opening  his  Stomach.  Next  Morning,  we 
Ngave  him  Water  and  Bones  ;  he  drank  greedily,  and  eat  the  Bones, 
Bread,  and  whatever  was  given  him,  feeming  perfedly  recovered  and 
well  all  Day  and  the  next  Night,  only  very  thirfty,.  and  a  little 
drowzy,  but  perfectly  gentle.  ^ 

About  Nine  o’Clock  the  next  Morning,  we  faftened  him  to  a  Pofl:, 
and  put  a  Rope  into  his  Mouth,  by  which  his  Nofe  was  tied  faft  to  a 
Rail,  great  Care  being  taken  that  there  fhould  be  no  Rope  about  his 
Neck  lb  tight,  as  to  hinder  his  fwallowing  or  his  breathing  :  I  then 
gave  him  three  Ounces  of  the  fecbnd  Running,  at  three  times,  with  a 
Horn,  fuch  as  they  drench  Horfes  with  ;  he  fwallowed  it  with  great 
Difl^ulty,  and  guggled  fome  up  again  :  To  prevent  which,  I  thruft 
the  Horn  a  good  way  down  his  Throat.  We  then  untied  him  from 
the  Poft,  to  fee  how  he  could  walk,  but  he  inftantly  reeled,  fell  down, 
rolled  over  and  over,  difcharged  much  Urine,  and  fome  hard  Faces 
alvina,  had  no  motion  to  vomit,  but  dribbled  much,  panted,  and 
fhewed  great  Difficulty  of  breathing,  fnuffing  up  the  Air  with  his 
Nohrils,  holding  his  Nofe  up,  as  he\t  on  hkBrLh  ;  for  he  could 
not  then  ftand  on  his  hind  Legs :  He*  often  ffiook  his  Head,  as  if 
ftung  by  fome  Fly:  He  gradually  recovered,  and  in  about  twenty 
Minutes  time  could  walk  about  very  fteadily  on  all  his  Legs,  tho’  he 
ftill  appeared  weakeft  behind:  Wherefore  imagining  he  might  linger 
a  long  time,  or  perhaps  recover  entirely,  we  made  him  faft  ao-ain, 
and  gave  him  three  Ounces  more,  near'half  of  which  he  fpilt;*^and 
indeed  out  of  the  fix  Ounces,  1  don’t  believe  above  three  or  four 
entered  his  Stomach:  He  gave  one  terrible  loud  Howl,  and  funk 
dowri  at  once,  before  we  could  untie  him  from  the  Poft,  to  fee  whe¬ 
ther  he  could  walk  or  not.  FJe  never  offered  to  rife  again,  but  lay 
on  one  Side,  panted,  hung  his  Tongue  our,  and  flabbered  much, 
Itretched  al  four  Legs  out  three  or  four  times,  and  was  quite  dead 
and  mocionlels  in  about  five  Minutes  ^ime.  I  did  not  obferve  any 
,Convulfion  in  the  Muffles  of  the  Neck  and  Back,  nor  was  his  Head 
ana  1  ail  drawn  nearer  together,  as  in  the  Puppy. 
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About  half  an  Hour  after  I  opened  him,  being  dill  warm.  I  found 
the  Bladder  contracted  and  empty  •,  the  Re5ium  (lightly  inflamed,  the 
fmall  Guts  not  diflended  with  Wind,  but  contracted,  and  almofl:  clofe  ; 
the  Bile  was  evacuated  in  a  great  Quantity  into  the  Duodenum^  and 
was  very  thick,  appearing  like  congealed  Honey  ;  the  Gall-bladder 
was  almofl:  empty  *,  but  what  remained  in  it  was  as  thick  as  the  other; 
to  the  Infide  of  the  Gall-bladder  there  adhered  feveral  Excrefcencies 
in  Form  and  Size  of  Lentils,  like  Drops  of  foftifh  yellow  Wax:  The 
Liver  was  exceedingly  inflamed,  and  almofl  livid:  The  Stomach  was 
contracted  near  the  Pylorus^  and  again  about  three  Inches  above  it; 
we  found  fome  pieces  of  Bone  in  it,  a  pretty  deal  of  Straw,  and 
about  two  Ounces  of  Fluid,  which  fmelt  ftrong  of  the  Laurel  Water; 
but  no  Mucus^  as  in  the  Puppy  :  Some  of  the  Filli  feemed  (lightly  in¬ 
flamed,  the  Blood  VelTels  being  very  turgid:  There  was  a  great  deal 
of  Mucus  in  the  OefopbaguSy  which  did  not  I'eem  inflamed.  1  he  Lungs 
appeared  exceedingly  contracted,  and  very  red  and  inflamed.  The 
Vena  cava  and  all  the  Veins  were  vaftly  diflended,  and  the  Blood  in 
them  coagulated,  tho’  the  Body  was  yet  hot .  There  was  little  or  no 
Blood  in  the  Aorta  ;  only  on  prefling  it,  a  fmall  Quantity  of  a  tran- 
fparent  Fluid,  which  I  took  for  Serum^  flowed  out  of  it.  The  Blood 
was  ftrongly  coagulated  in  the  right  Auricle  and  Ventricle  of  the 
Heart,  being  of  a  very  dark  Colour,  and  filled  them  quite  ;  but  the 
left  Auricle  and  Ventricle  contained  only  a  fmall  Clot  of  congealed 
Blood,  which  looked  more  red  and  florid  :  I  kept  fome  Clots  of  the 
Blood  out  of  the  Vein,  and  alfo  out  of  the  left  Ventricle,  twenty-four 
Hours,  but  neither  of  them  liquified  or  run  into  Serum,  I  had  the 
Head  cut  off,  but  Bufinefs  preventing,  I  did  not  open  it  till  twenty- 
four  Hours  after;  a  great  deal  of  Blood  drained  from  it,  ‘  and  upon 
opening  it,  the  Veflfels  did  not  then  appear  diflended,  but  the  Dura 
Mater  looked  livid :  There  was  no  Blood  at  all  in  the  Sinus  falci- 
formis\  the  Brain  looked  very  well;  the  Veffels  of  the  Plexus  Cho- 
roides  in  each  Ventricle  were  not  diflended,  but  livid,  nor  were 
they  burfl,  there  being  no  Extravafation  in  the  Ventricles,  only 
a  very  fmall  Quantity  of  Lymph  ;  which  was  the  Cafe  likewife 
of  the  Pericardium^  which  had  not  above  a  Tea  Spoonful  of  Water 
in  it. 

In  both  thefe  Inflances  this  Poifon  feems  to  aCl  by  coagulating  the 
Blood  ;  fo  that  it  can’t  pafs  the  Lungs  or  Brain:  And  I  take  it  that 
the  Puppy  lived  longer  than  the  great  Dog  ;  becaufe  in  the  Puppy  the 
Foramen  Ovale  was  open,  by  which  the  thickened  Blood  could  pafs, 
and  perform  a  few  Circulations  more  than  it  could  have  done,  had  it 
had  the  Lungs  to  pafs  thro’ ;  and  that  in  the  Puppy  the  Brain  was  the 
Part  the  mofl  affedled,  as  was  evident  from  the  Convulfions  it  had. 
Whereas  the  Dog  was  little  convulfed,  but  feemed  to  die  of  a  Diffi¬ 
culty  of  Breathing;  and  the  greatefl  Accumulation  was  found  at  the 
right  Ventricle  of  the  Heart. 

VOL.  VI.  Partii.  Bbb  I  got 


37^ 


Of  the  Toifonous  §iuality  of  the  Laurel  Water. 

I  got  a  middling  fiz’d  Spaniel  and  poured  fome  Laurel  Water 
down  his  Throat :  He  ftruggled  pretty  much  at  firft,  and  whined; 
but  when^about  an  Ounce  and  half  of  it  was  down,  he  ceaied  ftrug- 
gling that  he  might  not  be  too  long  a  dying,  as  much  more  was 
given  him  ;  he  fpiit  about  one  third  of  the  whole  Quantity  :  He  was 
then  laid  down  on  the  Ground,  but  never  offered  to  get  up,  only 
itrecching  out  his  Legs,  expired  prefently.  Ranhy^  opened  him 
immediately  •,  there  was  about  two  Ounces  of  the  Laurel  Water 
found  in  his  Stomach,  and  fome  frothy  Mucus ;  the  Veins  in  general 
were  very  turgid,  but  the  Blood  was  ftill  fluid  ;  and  indeed  we  could 
difeern  no  Alteration  in  any  of  the  Vifcera. 

I  gave  four  Ounces  of  Laurel  Water  to  Dr  Porter^  who  forced 
three  Ounces  down  a  pretty  large  Dog.  The  Creature  inffantly  re¬ 
turned  about  two  Ounces  by  Vomit,  clear  and  unaltered  ;  in  a  few 
,  Minutes  he  grew  prodigioufly  convulfed,  foon  after  became  motion- 
lefs,  and  to  all  appearance  was  dying.  Within  ten  Minutes  he  vo¬ 
mited  a  fecond  time,  and  threw  up  a  fmall  Quantity  of  a  vifeid  green, 
and  very  frothy  Matter  :  From  which  Moment  he  began  to  recover, 
and  within  half  an  Hour  was  perfedly  well.  He  was  kept  in  the 
Yard  all  Night,  and  the  next  Morning  not  the  leaft  Diforder  being 
to  be  perceived  in  him,  he  was  turned  out  of  Doors. 

About  half  an  Hour  after  Six  in  the  Evening  I  gave  about  half 
an  Ounce  of  the  Laurel  Water  to  a  middle* fized  Spaniel  weighing 
near  fixteen  Pound,  which  he  fwallowed  with  great  Reluctance. 
He  remained  about  a  Minute  and  half  on  his  Legs;  he  then  began 
to  reel,  and  in  about  three  Minutes  more  fell  into  moft  violent  Con- 
vulfions,  and  his  Neck  and  Tail  were  ftrongly  drawn  toward  each 
other;  he  neither  vomited  nor  purged,  but  we  expeCled  he  would 
expire  every  Minute,  the  Convulfions  being  fo  exceedingly  ftrong, 
when  fome  of  the  Company  called  for  fome  Milk,  in  order  to  try 
whether  it  would  prove  an  Antidote  to  fo  defperate  a  Poifon,  We  ' 
poured  a  little  Milk  into  his  Throat,  which  at  firft  he  could  not 
fwalJow,  but  guggled  it  up  again  as  if  almoft  ftrangled  with  it. 
After  feveral  Trials  he  began  to  fwallow  fome,  about  a  fpoonful  at 
a  time,  and  feemed  a  little  relieved,  his  Convulfions  leaving  him, 
only  fetching  his  Breath  very  hard  ;  but  he  lay  ftill  and  fnorted,  as 
if  in  a  profound  Sleep;  and  the  Milk  frothed  out  of  his  Nofe :  On 
rouzing  him,  he  opened  his  Eyes,  and  fwallowed  the  Milk  better, 
which  leenr.ed  to  revive  him  much  ;  fo  that  the  Company  imagining 
he  would  entirely  recover,  went  away.  I  ftaid  fome  time  longer, 
till  at  laft  he  began  to  lap  the  Milk  himfelf  when  held  up  to  it  :  He 
vomited  up  a  pretty  deal  of  Milk,  which  relieved  him  more  ;  and 
then  he  lapped  again,  but  could  not  ftand  on  his  Legs.  I  left  him  in 
this  Condition  about  feven  o’Clock,  thinking  he  would  have  recover¬ 
ed,  and  left  Orders  that  he  fhould  have  a  Pan  of  Milk,  and  another 
of  Water,  about  a  Pint  of  each,  fee  by  him,  and  that  he  Jfhould  be 

^  kept 
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kept  fliut  up  all  Night.,  About  eleven  o'Clock  he  was  feen  walk¬ 
ing  about*,  but  next  Morning  he  was  found  dead,  after  having  drank 
up  all  the  Milk  and  Water,  and  having  vomited  and  purged  pretty 
much. 

XXVII.  Maple  Sugar  is  made  of  the  Juice  of  Upland  Maple,  or 
Maple  Trees  that  grow  upon  the  Highlands.  You  box  the  Tree,  as 
we  call  it,  u  e.  make  a  hole  with  an  Axe,  or  Chizzel,  into  the  Side 
of  the  Tree,  within  a  Foot  of  the  Ground  *,  the  Box  you  make  may 
hold  about  a  Pint,  and  therefore  it  muft  Ihelve  inwards,  or  towards 
the  bottom  of  the  Tree  ;  you  muft  alfo  bark  the  Tree  above  the  Box 
to  fteer  or  dire6t  the  Juice  to  the  Box. 

You  muft  alfo  Tap  the  Tree  with  a  fmall  Gimblet  below  your  Box, 
fo  as  to  draw  the  Liquor  off.*  When  you  have  pierced  or  tapped 
your  Tree,  or  Box,  you  put  in  a  Reed,  or  Pipe,  or  a  bit  of  Cedar 
fcored  with  a  Channel,  and  put  a  Bowl,  Tray  or  fmall  Cafk  at  the 
Foot  of  the  Tree,  to  receive  your  Liquor,  and  fo  tend  the  Veftels 
as  they  are  full. 

After  you  have  got  your  Liquor,  you  boil  it  in  a  Pot,  Kettle,  or 
Copper.  Ten  Gallons  will  make  fomewhat  better  than  a  pound  of 
Sugar. 

It  becomes  Sugar  by  the  thin  part  evaporating  in  the  boiling, 
for  you  muft  boil  it  till  it  is  as  thick  as  Treacle.  Ten  Gallons  muft 

boil  till  it  comes  to  a  Pint  and  half. 

A  Kettle  of  twenty  Gallons  will  be  near  i6  Hours  in  boiling, 
before  you  can  reduce  in  to  three  Pints ;  a  good  Fire  may  do  it 

fooner.  .  n  • 

When  you  take  it  off,  you  muft  keep  almoft  continually  ftirring 

it,  in  order  to  make  it  Sugar :  otherwife  it  will  candy  as  hard  as  a 

Rock.  .  ,  ,1 

~  Some  put  in  a  little  Beef  Suet,  as  big  as  a  Walnut,  when  they 

take  it  off  the  Fire,  to  make  it  turn  the  better  to  Sugar,  and  to  pre¬ 
vent  it’s  candying,  but  it  will  do  without.  A  good  large  Tree  will 
yield  twenty  Gallons.  The  Seafon  of  the  Year  is  from  the  begin¬ 
ning  of  February  to  the  beginning  of  April, 

Mr  Dudley  in  a  following  Letter  adds  this  Note, 

I  have  nothing  to  add  to  my  Chapter  of  Maple  Sugar,  but  that  our 
Phyficians  look  upon  it  not  only  to  be^  as  good  for  common  ufe^  as 
the  mji  India  Sugar,  but  to  exceed  all  other  for  it’s  Medicinal 

Virtue.  7  /r  •  o 

XXVIII.  The  Apple,  that  produces  the  Moloffes^  is  a  Sumnier- 

Sweeting,  of  a  middling  Size,  pleafant  to  the  Tafte,  and  full  of  Juice, 

fo  that  feven  Bufhels  will  make  a  Barrel  of  Cyder.  The  manner  of 

making  it  is  thusj  you  grind  and  prefs  the  Apples,  and  then  take  the 

Juice  and  boil  it  in  a  Copper  till  three  Quarters  of  it  is  wafted, 

which  will  be  done  in  about  fix  Hours  gentle  boiling  i  and  by  that 

Time  it  comes  to  be  of  the  Sweetnefs  and  Confiftcncy  of  MoUJfet. 

B  b  b  2  Some 


The  Method  of 
making  Sugar 
from  the  Juice 
of  the  Maple 
Tree  in  New 
England,  by 
Paul  Dudley, 
Efq\  F.  R.  S. 
No.  364.  p. 

27- 


Anew  Sort  of 
Molofles  made 
of  Appks\  by 
the  fame.  N®, 
374.  p.  231. 


380 


Tcung  Ajh- 
trees  fpringlng 
from  rotten 
Woody  by  Mr 
G.  Cramer 
Prof.  Math. 
Genev.  N°. 
413.  p.  282. 


A  Botanical 
Invitation  to 
forward  an 
Hiftory  of  the 
flant s  of 
Swifferland; 
b'j  John  Jacob 
Scheuchzer, 
U.D.  F.R.S. 
Tranjlated  by 
Mr  Zollman, 
F.  R.  S.  N°. 
421.  p.  219. 


^  Botanical  Invitation,  &c. 

Some  of  our  People  fcum  the  Cyder  as  it  boils,  others  do  not,  and 
yet  there  feems  to  be  no  great  ditference  in  the  Goodnefs. 

This  new  Molojfes  anfwers  all  the  Ends  of  that  made  of  the  fweec 
Cane  imporied  from  beyond  Sea.  It  ferves  not  only  for  Food  and 
brewing,  but  is  of  great  Ufealfo  in  preferring  of  Cyder  ;  two  Quarts 
of  it  put  into  a  Barrel  of  rack’d  Cyder,  will  both  preferve  an^ive 
it  a  very  agreeable  Colour.  ° 

The  Apple  Moloffes  was  difcovered  a  few  Years  fince,  by  a  Gentle¬ 
man  •  of  my  Acquaintance,  at  Woodfiock,  in  this  Province,  a  Town 
remote  from  the  Sea,  and  where  the  tt^ejl-lndia  Moloffes  is  dear  and 
fcarce  ;  he  ingenuoufly  confelfes  the  Difcovery  was  purely  accidental ; 
but  ever  fince  he  has  fupplied  his  Family  with  Moloffes  out  of  his 

Orchard,  and  his  Neighbours  allb  now  do  the  like  to  their  sfreat 
Advantage.  ® 

Our  Country  Farmers  run  much  upon  planting  Orchards  of  thefe 
Sweetings,  for  fatting  their  Swine,  and  affure  me  it  makes  the  belt 
fort  of  Pork.  And  1  know  the  Cyder  made  of  them  to  be  better 
than  that  of  other  Fruit  for  Tafte,  Colour,  and  keeping. 

Friend  of  mine  having  caufed  fome  Afhen  Pipes  (that 
brought  Water  to  his  Fountain  during  at  leaft  twelve  Years)  to  be 
taken  out  of  the  Earth,  they  were  left  in  a  Yard  not  paved,  where 
they  rotted  almoft  entirely:  But  in  their  room  there  did  fhoot  forth 
from  the  Earth,  a  little  Foreft  of  Afh- trees.  They  arc  now  in  a 
flourilhing  Way,  and  about  3  or  4  Foot  high.  It  is  remarkable, 
mat  more  than  fifty  young  Trees  are  fprung  up  exadlly  where  the 
Pipes  had  been  laid,  and  no  where  elfe  in  the  Yard.  There  is  no 
A(h-tree  thereabout,  nor  perhaps  at  a  very  great  Diftance,  the  Yard- 
being  in  the  Town. 

XXX.  Any  body,  that  is  acquainted  with  my  Writings  concerning 
the  Natural  Hiftory  of  Swifferland,  will  be  fenfible  that  we  ftill  want 
a  Botanograpby,  or  Defcription  of  the  Plants,  which  is  one  of  it’s 
principal  Parts ;  nay,  that  to  which  I  chiefly  have  applied  mvfelf, 
and  I  dare  add,  without  Offence  to  the  cenforious,  which  the  World 
has  long  been  in  Expeftation  of :  fome  Obfervations  difperfed  in  mv 
iHnera  Alpma,  publiflied  at  London  and  Leyden,  have  raifed  a  Defire 
for  It  among  Botanifts.  It  will  thence  appear  to  every  one  who  ap¬ 
plies  himfelf  to  a  Study  as  difficult  as  it  is  delightful,  that  I  fpared 
neither  Labour  nor  Expences  in  fearching  after  Plants  of  all  Kinds 
mat  grow  fpontaneoufly  in  Swifferland,  and  defcribing  them  in  the 

gathering  them  into  Herbals,  in  compar- 
jng  themi  with  the  Defcriptions  and  Charadlers  given  of  them^bv 

S?  wW^  Boceone,  and  others,  in  fepara^- 

In  feparated,  in  joining  what  ought  to  be  joined, 

in  refolving  what  is  dubious,  in  retrenching  what  is  -fuperfluous,  in 
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fu^pplying  what  is  defedive,  in  fhewing  the  Ufe  of  native  Plants, 
and  trying  them  myfelf  in  my  Pradlice.  Of  thefe  my  Hijlory  of 
Swifs  Plants  which  I  am  now  hard  at  Work  upon,  is  to  confift  ; 

Of  which,  and  it’s  Method,  I  intend  now  to  give  a  brief  Account, 
and  draw  up  a  Sort  of  Plan  of  it,  in  order  to  engage  other  P^fons 
by  this  Invitatory  Paper,  as  I  may  call  it,  to  join  with  me  in  this 
Labour. 

This  Work  will  be  in  the  Form  of  a  Didionary,  to  the  End  it 
may  ferve  at  the  fame  time  for  an  Index,  I  therefore  am  difpofing 
in  an  Alphabetical  Order,  the  Various  Kinds  and  Charadters,  fub- 
joining  to  each  of  them  the  proper  Species  hitherto  obferved  in  Swif 
ferlandy  either  by  myfelf  or  by  others,  together  with  the  fynonymous 
Names  iifed  by  the  different  Authors,  which  are  again  to  be  inferred 
in  their  proper  Places,  according  to  the  Order  of  the  Alphabet.  I 
am  adding,  and  remarking  under  each  Plant,  whatever  feems  to  be 
wanting  in  their  Defcription  by,  other  Authors,  oris  any  ways  nc- 
ceffary  for  the  fuller  Knowledge  of  them,  or  is  applicable  to  Medi¬ 
cinal  or  other  Ufes.  Befides  other  Prints,  there  will  appear  in  the-. 

Work  itfelf  thofe  of  Fuchfius  in  Folio,  I  having  purchafed  the. 

Original  Plates.  I  would  add  all  the  Alpine  Plants,  had  I  fome  Pa¬ 
trons  at  Hand  who  would  bear  the  Expence  of  engraving  the  Copper- 
Plates,  or  doing  the  wooden  Cuts ;  an  Afliftance  which  may  be  belt, 
expedied  from  the  Englijh  Nation,  and  their  Society,. 

XXXL  The  Company  of  Apothecaries  of  Londoon^  havings  in  A  Cat akgue^ 

Year  1673,  eftablifhed  a  Phyfic-G'arden,  which  they  have  fmce  fur- 
niflied  with  a  great  Variety,  of  Plants,  for  the  Improvement  of  their  ^oyalSdciety 
Members  in  the  Knowledge  of  Botany;  Sir  Hans-.  Sloane^  Bart,  in  by  the  Compa-^ 
order  to  encourage  and  promote  an  Undertaking  fo  ferviceable  to  the  Apothe- 
Public,  has  generoudy  granted  to  the  Company  the  Inherkance 
the  faid  Garden,  being  part  of  his  Eftate  and  Manor  of  Chelfe^^  to  the  dLc- 
condition  thatit.be  for  ever  kept  up  and  maintained  by  the  Com-  thnofSir 
pany  as  a  Phyfic-Garden  ;  and  as  an. Evidence  of  it’s  being  fo  main-  HansSloan^^ 
tained,  he  has  diredted  and. obliged  the  Company,  in  Confideration--^'^^^'' 
of  the  faid  Grant,  to  prefent  Yearly,  for  ever,  to  the  Ro^al  Society^ 
at  one  of  their  weekly  Meetings,  fifty  Specimens  of  Plants,  that, 
have  grown  in  the  faid  Garden  the  preceding  Year,  which  are  all  to 
be  fpecifically  diflindl:  from  each  other,  until  the  Number  of  2000  > 

Plants  be  completed.  Which  Specimens,  together  with  thofe  that - 
are  to  follow  them  in  fubfequent  Years,  will,  by.  order  of  the 
Royal  Society^  be  carefully  preserved  for  the  Satisfadtion  of  fuch  cUr* 
rious  Perfons,  as  may  defire  to  have  recourfe  to  them. 
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The  Catalogue  by  Mr  Isaac  Ranb.  F.R.S. 

Ann.  1726.  201.  Abutilon  Dod.  656. 

J1731.  452.  Abutilon  Americanum,  foliis  variis,  flore  eleganti 
caeruleo  calyce  infidente. 

1731- 453.  Abutilon  Americanum  folio  longius  cufpidato,  frudu 
quinquecapfulari, 

1726.  202.  Abutilon  Americanum,  frudu  fubrotundo  pendulo, 

e  capfulis  veficariis  crifpis  conflato. 

1731.451,  Abutilon  Americanum,  vifcofum,  graveolens,  mini¬ 
mo  flore  &  frudlu. 

.  '  1723.  51.  Abutilon  Carolinianum,  reptans,  Alceae  foliis,  gilvo 

flore. 

1729.  351*  -^cer  Fraxini,  foliis,  ferratis.  Acer  maximum^  foliis 

trifidh  &  quinquefidis,  Virginianum.  Pluk.  Phyt.  Tab, 
125.  Fig  4  &  5. 

1727.  251.  Acetofa  Ocimi  folio,  Neapolitana  C.  B.  114. 

1727-  252.  Acetofa  veficaria  peregrina  Hort.  Eyft. 

1730-  401.  Adhatoda  Zeylanenfiura.  Hort  Lugd.  Bat.  642. 

1730.  403.  Agcratum  breviori  &  latiori  folio.  Ptarmica  lutea^ 

fuaveolens^  corymbis  longioribus  magis  compablis,  T. 
Inft.  497. 

1730*402.  Ageratum  foliis  ferratis.  C.  B.  221.  Ageratum  plerif- 
que  ;  Herba  Julia  quibufdarn  J.  B.  1 1 1.  pag.  142. 

*730-  404.  Ageratum  Hifpanicum  j  amplioribus  foliis  j  flofculis 
minoribus. 

1729*  354«  Agrimonia  minor  ;  flore  albo.  H.  C.  Boer.  Ind. 

1729-  352.  Agrimonia  odorata.  Cam.  Hort. 

353»  Agrimonia  officinarum.  T.  Inft.  301. 

454-  Alaternoides  Africana,  Erics  foliis,  floribus  albi¬ 
cantibus  &  mufcofis.  H.  Amft.  ii.  pag.  i. 

1727-  253.  Alcea  Afra,  frutefcens,  folio  Groflfularis  5  flore 
parvo  rubro  Boer.  Ind.  ait.  271. 

*727-  254.  Alcea  Afra,  frutefcens,  GrofTularis  folio  ampliore  5 
unguibus  florum  atro-rubentibus. 

•  *725-  1^2.  Alchimilla  Alpina,  pubefcens,  minor,  H.  Reg.  Par. 

^55*  Alchimilla  montana  minima  Coi.  Ecphr.  146. 

1^26*  Alchimilla  vulgaris  C.  B.  319. 

203.  AlkekengiBarbadenfe,  patulum,  parvo  flore  ;  frudlu 
amplo  mucrone  produdliori. 

.  1726.  205.  Alkekengi  CurafTavicum,  foliis  Origani  incanis,  flore 

viete  Sulphureo,  fundo  purpureo  Boerh.  Ind.  ait.  ii, 
6  P* 

'  204,  Alkekengi  Indicum  majus,  T,  Inft.  151.- 

205. 
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206.  Alkekengi  Verticillato  fimile  j  foliis  anguftioribus, 
ucrinque  a  cuminatis. 

207.  Alkekengi  Virginianum  perenne  majus  i  flore  luteo 
amplo  frucftu  minimo. 

258.  Akhsea  arborea,  folio  amplo  ferrato. 

259.  Althaea  Diofeoridis  &  Plinii  C.  B.  315. 

260.  Althaea  Diofeoridis  &  Plinii,  folio  magis  angulato. 
T.  Inft.  97. 

257.  Althaea  frutefeens  Bryonise  folio.  C.  B.  316. 

256.  Althaea  frutefeens,  folio  acuto,  parvo  flore,  C.  B. 

53.  Alyflbn  Veronicae  folio  T.  Infl:.  217.  Burfa  Paftoris 
major  loculo  oblongo,  C.  B.  Prod. 

455.  Amaranthoides  humile.  Polygoni  folio,  Sloan,  Hift. 
Jam.  Tab.  36.  f.  2. 

261.  Ambrofia  gigantea,  inodora;  foliis  afperis  trifidis 
Banlft.  Cat.  Raii.  Hift:.  Ap.  1928. 

52.  Ambrofia  maritima,  Artemifiae  foliis  inodoris,  elatior 
H.  Lugd.  Bat. 

456.  Ammi  majus  foliis  plurimum  incifis,  &  nonnihil  crif. 
pis  C.  B.  1 59. 

208.  Ammi  perenne  Moris,  Umb.  22. 

355.  Anapodophyllon  Canadenfe  Morini.  T.  Inft.  239* 

I.  Anemone  Virginiana,  tertiae  Matthioli  fimilis,  flore 
parvo.  Par.  Bat.  18. 

457.  Anemonofpcrmos  Afra;  folio  Jacobaeae,  tenuiter 
laciato  flore  aurantio  pulcherrimo  Boer.  Ind.  ait. 
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1726. 

1729. 

1722. 

>73*- 


100. 


458.  Anemonofpermos  Africana,  folio  Cardui  Benedicli  1731. 

florum  radiis  intus  albicantibus  Hort.  Amft.  II.  45- 

459.  Anemonofpermos  Africana,  folio  minus  laciniato,  173  *• 

flore  intus  aureo,  foris  punicante. 

301.  Anonis  Americana  ;  folio  latiori,  fubrotundo.  T.  Inft.  No.  412.  p.  219.  1728. 


405.  Anonis  pulchra  vifu  ;  folio  Ciceris;  Ornithopodii  P’ 1730. 

filiquis,  annuentibus;  Hort.  Cath.  18. 

408,  Aparine  minima,  D.  Sherard.  Raii.  Syn.  Ed.  2.  118.  No.  422.  p.  223.  1730. 

406.  Aparine  femine  Coriandri  faccharati.  Park.  Theat.  No.  422. p.  223.  1730. 

5^7- 

407.  Aparine  femine  laeviore,  Raii  Hift.  484.  No.  422.  p.  223.  1730. 

356.  Apocynoides  fubhirfuta  ;  floribus  aurantiis.  .  Na  417.  p.  i.  1729. 

460.  Apocynum  Americanum  foliis  Androfemi  majoris,  1731. 

flore  Lilii  Convallium,  fuave  rubentis  H.  R.  Par. 

461.  Apocynum  eredium  folio  oblongo,  flore  umbellato,  >73** 

petalis  coccineis  reflexis  SJoane  Hift.  i.  206.  Tab. 

129,  fig  4  &  5, 
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[02.  Apocynum  frutefcens ;  Salicis  folio,  angufto.  An  Apo^ 
cymjn  ereElum^  Africanum  ;  villofo  frutiu  \  Salicis  folio^ 
glabro^  angujio.  Par.  Bac.  24  ? 

1.62.  Apocynum  minus,  redum  Canadenfe  Cornut.  93. 

J09.  Apocynunri  Icandens,  Africanum,  Convolvuli  minoris^ 
folio  &  caule  hirfutis,  Pluk.  Phyt,  Tab.  137.  fig.  4. 

1.57*  Aracus  q.  Vicia  fegetum  j  fingularibus  fiiiquis  glabris 
C.  B.  345* 

(.09.  Arundo  arborea  Indica;  amplo  pediculato  folio.  Bamhu 
altera  Species  K^n  Hift.  1316.  Beeflia.  Hort  MalaU 
Torn.  5.  Tab.  60. 

162.  Afperugo  vulgaris  T.  Inft.  135. 

[53.  After  Americanus  Belviderae  foliis,  floribus  ex  cx- 
ruleo  albicantibus^  fpicis  praelongis.  Pluk.  Phyt. 
Tab.  78.  fig.  5. 

[03.  After  Americanus,  ferotinus,  altiflimus;  folio  brevi, 
caulem  ampIeAente. 

56.  After  maritimus  flavus,  Crithmum  chryfanthemum 
didus.  Raii.  Hift.  268. 


/T'  -  ..  .  V.  iuag- 

no,  luteo.  Pluk.  Phyt.  T.  i5.  f.  2. 

;4.  After  Virginianus,  anguftifolius,  ferotinus,  parvo 
albente  flore.  Park.  Th.  132. 

;5.  After  Virginianus,  pyramidatus,  HyfTopi  foliis,  af- 
peris,  calycis  fquamulis  foliaceis. 

>3.  Barba  Jovis,  Caroliniana,  arborefeens  ;  Pfeudoacaci^ 
foliis,  Baftard  Indigo^  incolis. 

2.  Bellis  Africana,  capitulo  aphyllo  luteo,  Coronopi 
folio,  caulibus  procumbentibus.  H.  Lugd.  Bat. 

>4.  Betonica  maxima  ;  Scrophularise  folio  ;  flore  e  luteo 
pallefcente.  Schol.  Bot.  64. 

>5.  Betonica  maxima ;  Scrophularis  folio  ;  floribus  incar¬ 
natis.  Par.  Bat  106. 


Chryfanthemum  Conyzoides,  nodiflorum  ;  femine  roftrato 
bidente^  Sloan.  Hift.  Vol.  i.  p.  62.  Tab.  154.  f.  4. 
212.  Bidens  Caroliniana;  florum  radiis  latiflimis,  infig- 
niter  dentatis ;  femine  alato,  per  maturitatem  convo¬ 
luto. 

56.  Bidens  Indica,  Hieracii  folio,  caule  alato.  T.  Inft. 
462. 

^7.  Blitum  monofpermum,  indicum,  aculeatum.  Breyn. 
Prod.  18, 


58.  Blitum 
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58.  Blitum  quod  Amaranthus  Grsecus,  fylveftris,  anguf- 
tifolius.  T.  Cor.  17. 

358.  Braffica  orientalis,  perfoliata ;  flore  albo;  filiqua 

quadrangula  T.  Cor.  16. 

157.  Brunella  Caroliniana,  magno  flore,  dilute  coeruleo; 
internodiis  pr^longis. 

359.  Brunella  iaci-niata;  flore  elegantifTime  fulphureo. 
Boer.  Ind.  alt.  169. 

158.  Brunella  Novae  Angliae,  major;  foliis  longius  mu¬ 
cronatis. 

213.  Bugloflum  Lufitanicum,  bullatis  foliis  Morif.  Hort. 
Bief.  I. 

3.  Bupleurum  anguftifolium.  Dod.  633, 

4.  Calamintha,  magno  flore,  C.  B.  229. 

59.  Calcitrapoides  pumila,  fupina,  tenuifolia,  calyce 
turbinato.  D.  Vaillant.  Adi.  Ac.  Par. 

214.  Caltha  Africana,  flore  intus  albo  foris  violaceo  T. 
Infl:.  499. 

410.  Canna  Indica  ;  radice  alba,  alexipharmica,  Sloan. Cat. 
Jam.  122.  Hill.  Tab,  149.  fig.  2.  Arrow-root. 

216.  Cardamine  impatiens  altera  hirfutior.  Raii  Synopf. 

215.  Cardamine  impatiens,  vulgo  Sium  minus  impatiens, 
Gerard. 

5.  Carduus  capite  rotundo  tomentofo.  C.  B.  382. 

264.  Carlina  patula,  Atradlylidis  folio  &  facie  T.  Inft.  500. 

412.  Caryophyllata,  aquatica,  nutante  flore  C.  B.  321. 

413.  Caryophyllata  major  ;  nutante  flore. 

414.  Caryophyllata  Virginiana;  albo  flore,  minore;  ra¬ 
dice  inodora.  H.  Lugd.  Bat.  121. 

411.  Caryophyllata  vulgaris.  C.  B.  321. 

60.  CalTia  decaphylla,  Orobi  Pannonici  foliis  mucronatis, 

360.  Caflida  Cretica  ;  fruticofa  ;  Catariae  folio  ;  flore  albo. 
T.  Cor.  II. 

62.  CalTida  orientalis;  Chamaedryos  folio;  flore  luteo. 

T.  Cor.  II.  ' 

261.  CaflTida  paluftris,  vulgatior;  flore  coeruleo.  T.  Init, 

•  182. 

62.  Cataria  anguftifolia  minor.  T.  Infl:.  202. 

64.  Cataria  Hifpanica,  Betonicae  folio  anguftiori,  flore 
albo.  IVJnft.  202. 

65.  Cataria  Lufitanica,  eredta.  Betonicae  folio,  tuberofa 
radice.  T.  Inft. 

61.  Cataria  major  vulgaris.  T.  Inft.  202. 

67.  Cataria  orientalis,  Teucrij  folio,  Lavendulae  pdore, 
verticillis  florum  craflilfimis.  T.  Cor.  13. 
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1723.  65.  Cataria  quas  Horminum  fpicatum,  Lavendul^  fiore 
&. odore.  Boccon.  rar.  48. 


Ox.  3.  415. 


153' 


T.  Inft.  204. 


205. 


xcuorium  nijpamcum^  jupinum\ 
VerbencB  tenuifolics  foliis.  D.  Goiffon.  D.  Juffieu. 

36.  Cham^drys,  vulgo  ^ra  exiftimara.  J.  B.  3.  288. 

19.  Chamasmelum  Hifpanicum,  huniile,  ramofifTimum  3 
Cotulae  fcetidse  facie. 

[8,  Chamsmelum  incanum  3  Abfinthii  vulgaris  folio.. 
D.  Vaillant.  Ac.  Reg.  Sc.  1720. 

17.  Chamasmelum  montanum  3  Abfinthii  folio  3  Parthe¬ 
nii  odore.  Hort.  Cath. 

io.  Chelone  AcadienfiS3  flore  albo.  D.  Tournef.  Ac. 

Reg.  Sc.  1706.  Joflfelyn  l>lew  England's  Rarities^ 
Num.  6.  p.  78,  79. 

59.  Chryfanthemum  flore  luteo,  aphyllo  minore.  Bar 
Icon.  452. 

6.  Cryfanthemum  perenne,  minus.  Salicis  folio  glabro 

H.  Ox.  p.  3.  21.  ^ 

S8.  Chryfanthemum  tenuifolium,  flore  bullato  aureo  Bar 
Ic.  450. 

)6.  Circ^a  Lutetiana  Lob.  icon.  255. 

>7«  Circ^a  minima.  Col.  Ecphr.  80. 

7.  Cirfium  altiflimum,  albis  maculis  notatum,  femine, 
vilcoio.  Carduus  albis  maculis  notatus^  capitulis  Cirfti 

Schol.  Bot.  215.  * 

70.  Cirflurn  humile,  ramofum,  foliis  integris. 

8.  Clematitis  coerulea  erecfla.  C.  B.  300. 

7.  Clematitis  peregrina  foliis  pyri  incifis  C  B.  300. 

9.  Clematitis  five  Flammula  furredla  alba.  |  B  2 

127.  *  • 

.0.  Cnicus  perennis  coeruleus,  Tingitanus.  H.  Lugd.  Bar 

>3.  Colutea  Orientalis,  flore  fanguinei  coloris,  Juteama- 
cula  notato  T.  Cor.  44  ' 


219.  Coma 


A  Catalogue  of  Tlants. 

219,  Coma  aurea  Africana  fruticans,  foliis  Crithmi  marini  No.  399. p.  294.  Ann.  1726. 
H.  Amft.  2.  99. 

464.  CorHa  aurea  Germanica  Park.  Theat  688.  ,73,. 

311.  Commelina  graminea,  latifolia;  flore  coeruleo.  Pium.  No.  412.  p.  219.  1728. 

N.  Gen.  Piant. 

363.  Convolvulus  Canarienfis  ;  longioribus  foliis,  mollibus  No.  417.  p.  2.  1729. 

&  incanis.  Pluk.  Phyt.  Tab.  325.  fig.  i. 

268.  Conyza  Africana,  frutefcens  ;  foliis  Salvis;  odore  No. 407. p.  i.  1727. 
Camphors.  T.  Inft.  455' 

'II.  Conyza  Africana,  Senecionis  flore,  retufis  foliis  H.  No.  376. p.  281.  1722. 

Lugd.  Bat. 

312.  Conyza  Orientalis,  humilis;  Verbafci  folio,  candi-  No.  412.  p.  220.  172S. 

diflimo.  An  Con'^za  tomentofa  iA  candidijfm a  \  fubro- 

tundo ^  crajfo  folio  ;  flore  luteo  D,  Sherard,  Ac,  Reg,  Sc, 


Par,  An,  1719. 

218.  Corchorus  flve  Melochia  J.  B.  2.  982.  No.*  399.  p.  294.  1726- 

160.  Corchorus,  Americana,  prslongis  foliis,  capfula  No.  395.  p.  125.  1725. 

ftriata,  fubrotunda,  brevi,  Pluk.  Phyt.  Tab.  255. 

fig-  4- 

12.  Corona  Solis  altifTima,  alato  caule.  T.  Infr.  490.  No.  376.  p.  281.  1722. 

16 1.  Corona  Solis  Caroliniana,  parvis  floribus,  folio  tri-  No.  395.  p.  125,  1725. 

nervi  amplo,  afpero,  pediculo  alato. 

162.  Corona  Solis  Rapunculi  radice,  T.  Inft.  490.  N0.393.  p.  125.  *725:- 

313.  Corona  Solis;  Trachelii folio ;  radice  repente.  T.  Inft.  No. 412.  p.  220.  1723. 


490. 

314.  Corona  Solis;  Trachelii  folio,  ramofior  ;  radice  non  No.  412.  p.  220. 
repente. 

315.  Corona  Solis;  Trachelii  folio,  tenuiore;  calyce  No. 412. p.  220. 
floris  foliato. 

13.  Coronilla  maritima  glauco  folio.  T.  Inft.  650,  No.  376P.281. 

316.  Cotinus  coriaria.  Dod.  7^^-  No.  412.  p.  220. 

465.  Crambe  maritima  Braflics  folio  Tourn.  2ir. 

14.  Cucubalus' Plinij.  Lugd.  1429.  ^  N0.376.  p*  281. 

467.  Cyanus  anguftiore  folio  &  longiore  Belgicus  H.  R. 

Par. 

466.  Cyanus  montanus  latifolius  vel  Verbafculum  Cya- 
noides  C.  B.  273. 

15.  Daucus  Foeniculi  foliis  tenuifTimis  C.  B.  150.  No.  376.  p.  281. 

16.  Daucus  maritimus  lucidus.  T.  Inft.  307.  No.  376.  p.  281. 

364.  Daucus,  qui  Paftinaca  CEnanthes  folio  Boccon.  rar.  75.  No.  417.  p- 2. 

17.  Dens  Leonis,  foliis  Eryfimi  vulgaris.  T.  Cor.  35.  No.  376.  p.  281. 

163.  Didlamnus  Creticus,  C.  B.  222.  No.  395.  p.  125* 

318.  Doria.;  foliis  tenuiter  ferratis,  ad  caulem  latis.  An  No.  412.  p.  220. 

Alifma  Monfpelienfium  \  five  Doria.  J.  B.  2.  1064. 

317.  Doria  major,  repens.  Pirga  aurea  maxima  \  radice  re-  No.  412.  p.  220. 
pentC',  five  Borea  major ‘^repens.  B.  Bobart,H,  Ox,  3.  i  23. 

C  c  c  2  3^9 


1728. 

1 728. 

1 722. 

1728. 

173*- 

1722. 

1731. 

1731- . 

1 722. 
1722. 
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1728. 

1728. 
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No.  41 2.  p.  220.  Ann 
No.  395.  p.  125. 

No.  417.  p.  2. 

No.  412.  p.  220. 

No.  41  2.  p.  220. 

No.  412.  p.  220. 


,172%.  319-  5  Jacobaa  Orientalis,  Limonii  folio.T.Qov.  36. 

172;.  164.  Dorycnium  Monfpdienfium,  l.ob.  icon.  2.51.  ’ 
1729.  365.  Echinopus  minor,  annuus ;  magno  capite.  T.  Infi. 463. 

1728.  3^°'  Elatine,  folio  acuminato  ifi  ball  auriculato ;  flore  lu¬ 
teo.  C.  B.  253. 

1728.  321.  Elatine;  folio  fubrotundo.  C.B.  253. 

1728.  322.  Elatine  Hifpanica,  rotundifolia ;  pediculis  florum 
breviflimis. 


J 


No.  407.  p.  2. 
No.  395.  p.  126. 

No.  422.  p.  224. 
No.  422.  p.  224. 


No.  422.  p.  224. 


No.  422.  p.  225. 


No.  395.  p.  126. 

No.  407.  p.  2. 

No.  412.  p.  220. 

No.  395.  p.  126. 

No.  422.  p.  225. 
No.  422.  p.  225. 

No.  422.  p.  225. 


173,.  468.  Elichryfum  Africanum  folio  obloneo  fubtus  cano 
fupra  viridi,  flore  luteo  Boer.  Ind.  42. 

1731.  469.  Elichryfum  Africanum  folio  oblongo,  angufto,  fiore 
rubello,  poftea  aureo  Boer.  Ind.  42. 

*73^-  470«  Elichryfum  Americanum  annuum  folio  oblongo  ex 
angufto  in  orbem  definente. 

1727.  269.  Elichryfum  montanum,  longiore&foIio&floreDur- 
pureo  T.Inft.  453.  ^ 

1725.  165.  Elichryfum  fylveftre,  latifolium,  capitulis  conglo¬ 
batis.  C.  B.  264.  ^ 

*730-  4^^»  E^P^^oi'iophalacron  Americanum,  procumbens;  albis 
floribus  ;  foliis  parvis  undulatis,  afperis. 

1730.  4^3*  Eup^toriophalacron  Americanum,  Scrophulari^  acu¬ 
tiore  folio ;  difco  luteo,  prominente,  ftipato,  vix 
radiato. 

1730*  421,  Eupatoriophalacron,  Balfamin^  fcemin^  folio ;  flore 

5^  ^*^^^*^^*  ^*  Ac.  Reg.  Sc.  iy2o,  Sca- 

biofa  Conyzoides,  Americana  ;  capitulis  ^  floribus  albi¬ 
dis  par  vy,  P.  B,  P.  PluL  Phyt.  Pab.  109.  f.i. 

1730.  424*  Eupatoriophalacron  Indicum  ;  Scrophularis  folio  ; 

capitulo  parvo,  radiis  quinis  ,ad  Bafin  ornato,  hifpi- 
dis  &  glutinofis.  Jn  Cichoreo  affinis  Lampfana  Sinica, 
Mentajiri  foliis  ;  calyce  fimbriato,  hifpido.  Sinice  Hi-him- 
tfaw  dicta .?  Pluk.  Amalt.  58.  Phyt.  Tab.  380.  Fia.  2. 

1725-  166.  Eupatonum  Senecionis  facie,  folio  Lamii.  Par.  Bat"  Ic. 
161. 

1727-  270.  Eupatorium  Valerianoides,  Triflaginis  folio,  abfaue 
pediculis,  Virginianum.  Pluk.  Phyt.  Tab.  83  f  T 

1728.  323.  Ferrum  equinum,  Germanicum;  filiquis in  fummiiate. 

>7=5-  167.  Foenum  Grscum,  quod  Melilotus  corniculis  reflexis 
major  C.  B.  331. 

1730-  425.  Foenum  Grsecum  fativum.  C.  B.  348. 

>730.  426.  :^niim  Grmcum  fylveflre ;  polyc'eration,  maius, 
Creticum  Breyn  Cent.  79. 

•730-  427.  Fffinum  Grscum  fylveftre,  polyceration,  minus, 
Monfpehacum.  Breyn.  Cent.  79.  Hedyfarum  mini- 
muniy  Dalechamp^  Hifl,  Lugd,  446. 
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366.  Frutex  Africanus,  Ambram  fpirans  Pluk.  Phyt.  No.  417.0. 2. 
Tab.  183.  Fig.  i. 

168.  Fumaria  minor,  tenuifolia,  cauliculis  procumbenti-  No.  395. p.  126. 
bus  &  caducis.  C.  B.  143. 

471.  Galeopfis  foetidiffima  fpica  longifTima  alba  Micheli. 

367.  Galeopfis  Hifpanica  ;  frutefcens ;  Teucrii  folio.  T.  No.  417.  p.  2. 
Inti.  186. 

169.  Genifta  Hifpanica  humilis,  floribus  congeftis  villofis.  N0.395.P.  126. 
Sparto  primo  afflnis,  C.  B.  396. 

133.  Geranium  acu  longitTima,  Cicuta  folio  tenuius  laci-  No.  388. p.  306. 
niato.  Geranium  Ciciitctfolio^  vifcofum^  acu  longijfima 
D.  Jiifieu, 

324.  Geranium  .^gyptiacum  j  Althaea  folio,  fubtus  glauco.  No.  412.  p.  220. 
Lippii  D.  Juflieu. 

135.  Geranium  .^thiopicum,  nodu  olens,  radice  tuberofa.  No,  388.  p.307. 
foliis  Myrrhidis  anguftioribus  Breyn.  Cent. 

142.  Geranium  Africanum  Alchimillae  hirfuto  folio,  flori-  No.  388.  p.  307. 
bus  albidis.  H.  Lugd.  Bar.  282. 

147.  Geranium  Africanum  arborefcens,  Alchimills  hirfuto  No.  388.  p.  307. 

folio,  floribus  rubicundis.  Com.  Prsel.  51. 

148.  Geranium  Africanum  arborefcens  folio  Malvae  piano  N0.388.P.  307. 
lucido,  glabro,  flore  Kermefino,  Di  van  Leur.  Boerh. 

Ind.  109. 

150.  Geranium  Africanum  arborefcens  Ibifci  folio  angu-  No.  388.  p.  307. 
lofo;  floribus  amplis  purpureis:  Geranium  Africanum 
frutefcens^  Alchimill ce  folio  hirfuto^  cum  fimbriis  'purpureis, 

Boer.  Ind.  no. 

149.  Geranium  Africanum  arborefcens  Ibifci  folio  rotun-  No.  388.  p.  307. 
do  j  Carlin^e  odore  H.  L.  Bat.  274. 

146.  Geranium  Africanum  arborefcens,  Malvas  folip  mu-  No.  388.  p.  307. 
cronato,  petalis  florum  inferioribus  vix  confpicuis. 

139.  Geranium  Africanum  Betonica  folio,  procumbens.  No.  388. p.  307. 
floribus  parvis,  eleganter  variegatis.  Piuk.  Aim.  169. 

136.  Geranium  Africanum  Coriandri  folio,  floribus  incar-  No.  388.  p.  307. 
natis,  minus  H.  L.  Bat.  279.  . 

140.  Geranium  Africanum  foliis  inferioribus  Afari,  fupe-  No.  388.  p.  307. 
rioribus  Staphidis  agrise,  macularis,  fplendentibus, 

&  Acecofae  fapore.  Com.  Pr^el.  52. 

143.  Geranium  Africanum  folio  Malvas  craflb,  molli,  No.  388. p.  307. 
odoratiflimo,  flofculo  pentapetalo,  albo.  Boerh.  Ind. 

ait.  263. 

137.  Geranium  Africanum  frutefcens,  Chelidonii  folio.  No.  388.  p.  307. 
petalis  florum  anguftis,  albidis  ;  carnofo  caudice. 

141.  Geranium  Africanum  frutefcens,  folio  craflb  &  glau*  No.  388. p.  307. 

co,  Acetofae  Sapore  Com.  Prasl.  54, 
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145.  Geranium  Africanum  frutefcens  Malvas  folio  lacini- 
ato  inftar  Meliflk,  flore  purpurafcente.  Bocrh,  Ind.  1 10. 

144.  Geranium  Africanum  frutefcens  Malv^e  folio  lacini- 
ato  odorato.  H.  L.  Bat.  277. 

138.  Geranium  Africanum  Noc^u  olens,  tuberofum  &  no- 
dofum,  Aquilegii  foliis.  H.  L.  Bat.  284. 

325.  Geranium  Alpinum  ;  Coriandri  folio;  longius  radi¬ 
catum  ;  flore  purpureo.  D.  Micheli  Hort.  Pifan.  68, 

116.  Geranium  Annuum  minus  Batrachoides,  Bohemicuni, 
purpureo  violaceum.  H.  Ox.  p.  2.  511. 

129.  Geranium  Arvenle,  album.  Tabern.  Icon,  57. 

113.  Geranium  Batrachoides,  Gratia  Dei  Germanorum 
C.  B.  318. 

1 14.  Geranium  Batrachoides  montanum  noflras.  Raii  Hiil. 
1062. 

115.  Geranium  Batrachoides  odoratum.  C.  B.  318. 

125.  Geranium  Chium  vernum,  Caryophyllat^e  folio.  T. 
Cor.  20. 

132.  Geranium  Ciciitm  folio,  acu  longiflama.  C.  B.  319. 

170.  Geranium  Cicutae  folio,  eredlum,  Romanum.  Boc, 
Muf.  p.  2.  93. 

128.  Geranium  Cicuta  folio  minus  &  fupinum  C.  B.  319. 

127.  Geranium  Cicutas  folio  mofchatum.  C.  B.  319. 

18.  Geranium  columbinum  diflTedis  foliis,  pediculis  flo¬ 
rum  longifTimis.  Raii  Syn.  218. 

171.  Geranium  columbinum  erecflum,  Carolinianum  flori¬ 

bus  purpurafcentibus. 

105.  Geranium  columbinum  humile,  flore  coeruleo  mini¬ 
mo  Raii  Syn.  Ed.  3.  p.  359.  Geranium  columbinum 
tenuius  laciniatum,  C.  R.  318.  Prod.  138. 

106.  Geranium  Columbinum  majus,  flore  minore,  coeru¬ 
leo  R.  Hift.  1058. 

107.  Geranium  Columbinum  maximum,  diflTedis  foliis 
Plot.  Hilt.  Ox. 

19.  Geranium  Columbinum  perenne  Pyrenaicum  maxi¬ 
mum  T.  Inft:.  268. 

104.  Geranium  Columbinum  petalis  florum  bifidis  albis. 
An  Ger.  Malachoides,  flore  albo.  H,  Reg,  Blef  i, 

103.  Geranium  Columbinum  vulgare,  petalis  florum  bifi¬ 
dis,  purpureis.  Geranium  fecundum  Cam.  Epit.  600. 

126.  Geranium  folio  Alceas,  tenuitur  laciniato,  flore  pen- 
tapetalo,  purpurafcente,  femine  tenui  Boerh.  Ind. 
ait.  266. 

123.  Geranium  folio  Althaea.  C.  B.  318. 

124.  Geranium  folio  Althseas  floribus  faturatius  rubentibus 
H.  L.  Bat.  290. 


•  305.  Gera- 
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305.  Geranium  folio  Malv^  rotundo.  C.  B.  318.  GeranU 
urn  ma'jus  foliis  in  breviores  latas  lacinias  divifts. 

111.  Geranium  Hfematodes,  foliis  majoribus,  pallidiori¬ 
bus  &  altius  incifis  D.  Dale.  RaiiSyn.  219. 

11 2.  Geranium  Haematodes  Lancaftrenfe,  flore  eleganter 
ftriato  Raii  Hifl.  1061. 

13 1.  Geranium  latifolium  longilTima  acu.  C.  B.  319. 
loi.  Geranium  lucidum  faxatile.  C.  B.  318. 

122.  Geranium  lucidum  faxatile  foliis  Geranii  Robertiani 
D.  Sherard.  RaiiSyn.  218. 

11 8.  Geranium  magnum,  folio  trifido.  J.  B.  T.  3.  47S. 
130.  Geranium  Myrrhinum,  tenuifolium,  amplo  flore 

purpureo.  Barrel,  ob.  55. 

108.  Geranium  orientale  Columbinum,  flore  maxime,  Af- 
phodeli  radice  T.  Cor.  20. 

117.  Geranium  Phaeum,  flore  reflexo.  J.  B.  T.  3.  477. 

20.  Geranium  pufillum  maritimum  lupinum.  Althaeas 
aut  Betonicas  folio  noftras.  Raii  Syn.  216. 

120.  Geranium  Robertianum  primum.  C.  B.  319, 

121.  Geranium  Robertianum  rubens,  flore  albo. 

119.  Geranium  Romanum  verficolor,  five  flriatura  Park. 
Parad.  229. 

iio.  Geranium  fanguineum  cauliculis  eredis,  flore  minore 
H.  L.  Bat.  286. 

109.  Geranium  fanguineum  maximo  flore.  C.  B.  318.. 
134.  Geranium  trifle  Cornuti  109. 

271.  Glychyrrhiza  capite  echinato.  C.  B.  352. 

21.  Gnaphalodes  Lufitanica.  T.  Inft.  439- 

272.  Gramen  dadylon,  majus  *,  panicula  longa  ;  fpicis  plu- 
rimisnudis  crafTisSloane,  Hifl.Vol.  I.  1 12. Tab. 69.^2. 

273.  Gramen  dadylon,  panicula  longa,  e  fpicis  plurimis 
gracilioribus,  purpureis  mollibus  conflante.  Sloan. 
Hifl.  Vol.  I.  113.  Tab.  70.  f.  2. 

368.  Hedypnois  annua.  T.  Infl.  478. 

369.  Hedypnois  Cretica,  minor,  annua.  T.  Cor.  36. 

370.  Hedypnois  Hifpanica,  procumbens;  magno  capite. 
j^n  Hedypnois  annua ^  capite  maximo  Boerh.  Ind.  ait.  93. 

472.  Hedyfarum  triphyllum,  fruticofum  flore  purpureo 
filiqua  varie  diflorta  Sloane  Hifl.  184.  Tab.  116.  f.  2. 

371.  Pleleniaflrum ;  folio  longiore  &  angufliore.  D.  Vail- 

lant.  Acad.  Reg.  Par.  annq  1720. 

372.  Heleniaflrum  ferius  florens '/'latiore  folio;  ramofifli- 
mum.  An  Heleniaflrum  ;  folio  breviore  &  latiore. 
Ejufdem.  ibid  h 

7  2.  Helianthemum  ampliore  folio,  flore  rofeo.  D,  Sherard. 
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71.  Helianthemum  Anglicum,  vulgari  fimile,  flore  flel* 
]ato. 

73.  Helianthemum  Halimi  folio,  anguftiore,  acuto.  An 
Gift  us  Halimi  folio  ^  2.  Cluf  Hift.  71  ? 

274.  Heliotropium  Americanum,  coeruleum  ;  foliis  Hor- 
mini.  Dodart  mem.  83. 

275.  Heliotropium  majus  Diofcoridi.  C.  B,  253. 

473-  Heliotropium  maritimum,  minus,  folio  glauco,  flore 
albo  Sloane  Hift.  r.  213.  Tab.  132.  f.  3. 

327.  Hermannia Alni  folio  parvo.  An  Ketmia  Africana^ 
fruticans  ^  ere^fa  *,  Alni  foliis  latioribus  (A  majoribus  j 
flore  fpirali  fulphureo.  Hort,  Amft.  p.  2,  155  ? 

172.  Hermannia  frutefcens,  foliis  oblongis,  ad  apices  foluni 
modo,  ferratis. 

326.  Hermannia  frutefcens;  folio  Ibifci,  hirfuto,  molli, 
caule  pilofo.  Boerh.  Ind.  i.  115. 

328.  Hermannia;  minimo  Alni  folio.  An  Ketmia^  Africa¬ 
na  fruticans  Gf  ere^a  Alni  foliis  triplo  minoribus,  Hort, 
Amfl.  p.  2.  T  55  ? 

428.  Herniaria  glabra.  J.  B.  III.  378. 

429.  Herniaria  hirfuta.  J.  B.  III.  379. 

75.  Hieracium  Caflorei  odore  noflras.  Hier actum  Cichorei^ 
vel  potius  Stcebes  folio ^  hirfutum.  Rati  Cat,  Cantab, 

373.  Hieracium  fruticofum  ;  anguftiflimo,  incano  folio. 
H.  L.  Bat.  316. 

374.  Hieracium  Pulmonaria  dLiCiuxn^  latifolium,  humilius  ; 
ramulis  expanfis. 

74.  Hieracium  Pyrenaicum  'Blattariae  folio,  minus  hir¬ 
futum.  Schol,  Bot. 

*  22.  Horminum  fylveftre  latifolium,  verticillatum  C.  B. 
238. 

23.  Hypericum  perfoliatum  &  perforatum.  T.  Inft.  255. 

24.  Jacea  altilTima,*  folio  'diffedlo,  capite  Ovarii  nudo, 
D.  Vaillant. 

. 

276.  Jacea  cum  fquamis  pennatis,  five  capite  villofo.  J.  B. 
3.  28. 

25.  Jacea  Lufitanica,  femper  virens.  H.  Reg.  Par. 

^73*  Jacobsea  Africana,  frutefcens,  flore  amplo  purpureo 

elegantiffimo,  Senecionis  folio,  Volk.  Flor.  Norimb. 

329.  'Jacobaea  Hifpanica,  minus  laciniata;  petalis  brevif- 

fimis.  T.  Infl.  486. 

26.  Jacobasa  perennis  Afplenii  folio.  D.  Vaillant. 

^74'  Jacobaea  Sicula,  Chryfanthemi  facie  Boc.  rar.  p.  65. 
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330.  Jafmlnum  Arabicum  ;  Cadaneas  folio ;  flore  albo, 

odoratifTimo  ;  ciijus  frudlus  Coffy  in  officinis.  Boerh, 
Ind.  alt.  217.  Arbor  Yemen f  fru5ium  Ccfe  ferens.  D. 
Douglas. 

220.  Kali  fpinofum,  foliis  longioribus  &  anguftioribus  T. 
Inft.  «247. 

22  1.  Kali  fpinofum  foliis  craffioribus  &  brevioribus,  T. 
Inft.  247* 

•277.  Ketmia  Syrorum  quibufdam.  C.  B.  316. 

222.  Ladluca  Canadenfis,  altiffima  latifolia,  flore  leuco¬ 
phaeo  T.  Inft.  474* 

335.  La<ft:uca  perennis,  humilior;  flore  coeruleo.  T.  Inft. 
473- 

3.75.  Lamium  Garganicum,  fubincanum  ;  flore  purpurafc- 
ente ;  cum  labio  fuperiori  crenato.  Micheli  Hort. 
Pifan.  93.  Tab.  32. 

376.  Lamium  orientale,  argentatum,  annuum ;  flore  albo. 
Latmum  Mofchatum  foliorum  marginibus  argentatis. 

•  Wheeleri  Itin.  ■ 

377.  Lamium  purpureum,  perenne  ;  foliis  acutis  profunde 

incifis.  Lamium-^  folio  oblongo  \  flore  rubro.  Park. 

Ybeat,6o6..  ^  ^  . 

223.  Lathyrus  fylveftris  major  flore  minore  ;  foliis  longius 
mucronatis. 

224.  Lavendula  folio  difledlo,  C.  B.  216. 

279.  Linaria  caerulea,  foliis  brevioribus,  &  anguftioribus. 
Rail  Syn.  Ed.  3.  282, 

278.  Linaria  capillaceo  folio.  C.  B.  213.  ^  . 

303.  Linaria  Hifpanica,  procumbens  ;  foliis  uncialibus, 

*  glaucis,  flore  flavefcente,  pulchre  ftriato  labiis  nigro- 
purpureis. 

332.  Linaria  lutea  elatior  &  ramofior ;  flore  minori. 

334!  Linaria  multicaulis,  erecfta  annua,  angufto  Mollugi- 
nis  folio;  floribus  luteis  rare  difpofuis. 

331.  Linaria  .vulgaris  lutea  ;  flore  majore.  C.  B.  212. 

27'.  Lotus  pentaphyllos  minor  hirfutus,  filiqua  anguftif- 
fima  C.  B.  332. 

28.  Lunaria  vafculo  fublongo  intorto.  Raii  Syn.  164. 
173*  Lychnidea  Virginiana,  Holoftei  ampliore  folio,  flo¬ 
ribus  umbellatis  purpureis. 

Lychnis  frutefcens,  Myrtifolia,  Been  albo  fimilis 
C.  B.  205. 

078  Lychnis  Hifpanica;  folio  Kali;  multiflora.  T.  Inft. 

^  ’  338.  .  .  .  ‘ 

not  1  vchnis  Hifpanica  maior  latifolia  flore  albo. 
VOL.VI.  Partii.  D  d  d 
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No.  376.  p.  282.  Ann.  1722.  29,  Lychnis  Linifolia  torofis  &  laxioribus  capitulis.  Bar. 

obf.  64. 

1726.  227.  Lychnis  maritima  Anglica,  amplioribus  foliis. 

1726.  226.  Lychnis  maritima  repens,  C.  B.  205. 

1726.  228.  Lychnis  Orientalis  Biipleuri  folio  T.  Cor.  24. 

1726.  229.  Lychnis  Orientalis  calyce  pyramidato,  ftriato,  lon¬ 
gi  ffi  mo ;  T.  Cor.  24. 

1726.  230.  l.ychnis  Orientalis  foliis  carnofis ;  caule  ramofiffimo  *, 
flofculis  minutis  onufto.  Lychnis  Orientalis  SaponaricB 
folio  facie ^  flore  parvo  &  multiplici, 

*7^3*  7^*  Lychnis  Orientalis  longifolia,  nervofa,  flore  purpu- 
rafcente  T.  Cor.  24.  ^  ^ 

726.  232.  Lychnis  fegetum  Meridionalium  annua,  hirfuta ;  flo¬ 
ribus  rubris,  uno  verfu  difpofitis.  Boer.  Ind.  alt. 
214. 

1726.  234.  Lychnis  fylveflris  vifcola,  rubra  altera  C.  B.  205. 

1726.  233.  Lychnis  fylveflris  vifcofa  rubra  anguftifolia,  C.  B, 
205. 

1726.  2.35*  Lychnis  umbellifera,  montana,  Helvetica.  Zanon. 
128. 

1726.  236.  Lyfimachia  bifolia  flore  globofo.  C.  B.  245. 

1730.  430*  Lyfimachia  fpicata  5  flore  albo  5  Salicis  folio  T.  Infl. 
141. 

1722.  3^*  Majorana  Cretica,  Origani  foliis,  villofa  Satureijs 
odore,  corymbis  majoribus  albis.  T.  Cor.  13.  OrL 
ganum  Smyrnaum  Wheeler  i, 

1723.  81.  Malva  ere(flior,  flore  magno,  fuaverubente.  T.  Cor, 

2. 

1723.  7S.  Malva  Lufitanica,  annua,  flore  parvo  flriato. 

1723.  80.  Malva  Or.  ereda,  major,  flore  vix  confpicuo.  D. 

Sherard. 

77.  Malva  Sinenfis,  annua,  ereda  flore  minimo.  Kltfal 
tfe  diila, 

1723.  79.  Malva  fylveflris,  foliis  flnuatis  minoribus,  flofculis 

minimis,  Anglica.  Boer,  Ind.  2.  268, 

1723.  82.  Malva  Syriaca,  Eia  Haur  taunal  di5fa.  Malva  Cretica, 

annua,  alliffima,  flore  parvo,  ad  alas  umbellato,  T,  Cor, 

2. 

1726.  242.  Malvinda  Abutili  folio,  flore  luteo  fpicato.  j^lthce^ 
Indica  Abutili  fubrotundo  folio,  flore  luteo  fpicato,  Pluk, 
Phyt,  I’ab,  74.  flg,  6. 

1726.  243.  Malvinda  Abutili  fol?o;  flore  luteo  fpicato  minor. 

1731.  475»  Malvinda  Ficus  fohoj  floribus  luteis,  in  umbella 
foliacea  nafcentibus. 

726.  240*  Malvinda  PimpinellaS  majoris  folio,  anguflriori  femi¬ 
ne  bidente, 

239.  Malvinda 
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239.  Malvinda  PlmpinellJE  majoris  folio,  femine  biden- 
te. 

241.  Malvinda  profundius  ferrato  folio,  femine  tridente. 

238.  Malvinda  Ulmifolia  femine  bidente.  Malva  Ulmifo* 
lia^  femind  cum  gemno  roftro^  T.  Inft.  96. 

237.  Malvinda  Ulmifolia  femine  roftrato.  Malva  annua 
fruticofa  Fernamhucana  flore  luteo ^  Zanon.  132. 

474.  Malvinda  Xanthii  fere  folio,  frudu  lappaceo,  penta- 
cocco.  Tt  if  olio  affinis^  IndicB  Orientalis  Xanthii  facie 
Breyn.  Cent.  Tab.  135. 

176.  Marrubium  album,  follis  amplis,  fere  circinatis. 

31.  Marrubium  Hifpanicum  fupinum,  foliis  fericeis  ar. 
genteis  T.  Inft.  192. 

476.  Martynia  annua  villofa  &  vifcofa  folio  fubrotundo  dore 
magno  rubro.  D.  Houftoun. 

439.  Medica  echinata,  minima.  J.  B.  ii.  386. 

436.  Medica  frudlu  ovali  Ipinolo.  Medica  frudfu 

ovali  \  f pinulis  brevioribus  ^  rigidioribus.  R.  Hifl, 

432.  Medica  hirfuta,  echinis  rigidioribus.  J.  B.  ii.  385. 

438.  Medica  Hifpanica  j  frudu  echinato,  fubhirfuco,  fphae- 

roide. 

433.  Medica  magna,  turbinata.  J.  B.  ii.  385. 

440.  Medica  marina  Lob.  icon.  38.  Trifolium  cochleatum, 
maritimum,  tomentofum.  C.  B.  329. 

435.  Medica  maritima,  nodras;  modiolis  fpinofis.  Trifo¬ 
lium  cochleatum  \  modiolis  fpincfls.  Raii  Syn,  Ed,  2. 

^97- 

437.  Medica  Orientalis;  frudu  rotundiore,  fubhirfuto,  tu- 
.  berculis  raris  obfito. 

431.  Medica  fcutellata.  J.  B.  ii.  384. 

434.  Medica  tornata,  minor,  lenis  Park.  Theat.  1116. 

441.  Melilotus  Meflanenfis,  procumbens;  folliculis  rugo- 
fis,  fublongis ;  fpicis  floruin  brevioribus.  Raii  Hid. 
952. 

.386.  Mentha  Sifymbrium,  dida,  hirfuta,  rotundifolia  ;  o- 
dore  Aurantii  D.  Manningham.  Mentha,  Sifyvibrium 
didla,  hirfuta  ;  glomerulis  fs?  foliis  minoribus  ac  rotundio¬ 
ribus.  Raii  Syn  Ed.  3.  233. 

380.  Millefolium  album,  incanum;  fegmentis  foliorum  la¬ 
tioribus. 

385.  Millefolium  ;  foliis  Sophite  fere  divifura  ;  floribus  par¬ 
vis,  ex  albo  flavefcentibus. 

383.  Millefolium,  minus,  tenuifolium ;  Tanaceti  odore 
Barre),  obf.  N*^.  1117* 

381.  Millefolium  nobile  Tragi.  476. 
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382,  Millefolium,  odoratum,  Monfpelienfe  Fillet.  271, 
384.  Millefolium,  tomentofum,  luteum  C.  B.  140. 

379*  Millefolium,  vulgare,  album.  C.  B.  140. 

^3.  Mimofa  Jamaicenfis  Zanon.  Hift.  149. 

244.  Moldavica  Betonicae  folio,  fiore  coeruleo  T.  Inft.  184, 

245.  Moldavica  Orientalis,  Betonicae  folio  flore  mao-no 

violaceo  T.  Cor.  ii.  '  ^ 

177.  Myofotis  Hifpanica  fegetum.  T.  Infl:.  245. 

178.  Myofotis  Orientalis  perfoliata,  Lychnidis  folio,  T. 
Cor.  18. 


247.  Myrrhis  folio  Podagrarim  Rivin. 

387.  Myrrhis  trifolia,  Canadenfis,  Angelicae  facie  X,  InR 

315* 

246.  Myrrhis  tuberofa,  nodofa,  coniophyllon  Moris,  Umb. 
07. 

24^8.  Niruri  Barbadenfe,  folio  ovali  fubtus  glauco,  pedicu¬ 
lis  florum  breviflimis. 

442.  Ornithopodium  fcorpioides ;  filiqua  compreffa  T. 
Inic.  400. 

443*  F^pavp  luteum,  perenne;  laciniato  folio  ;  Cambro- 
bntanicurn  Rail  Syn.  Ed.  3.  309.  Argemone  lutea 
^dmbro-hritanicd.  Park.  Pheat.  369. 

444.  Papaver  fpinofum  C.  B.  171. 

336.  Parietaria  officinarum  &  Diofeoridis.  C.  B.  121. 

337.  Parietaria  vulgaris,  Anglica.  Parietaria  minor.  Oci¬ 
mi  folio  C.  B.  121. 

338.  Partheniaftrum  Americanum;  Ambrofite  folio  Ac 

Reg.  Sc.  Par.  '  ' 

180.  Penraphylloides  Canadenfe,  folio  Agrimonite.  Sarra- 
cen.  D.  Vaillant. 


179.  Pcntaphylloides  eredfum.  J.  B.  2.  398. 

181.  Pentaphylloides  Fragaris  folio,  Bot.  Monfp.  Ap. 

182.  Pentaphylloides  Fragaria:  folio  &  crenis  obtufroribus. 
33.  Pentaphylloides  fruticofa.  Rail  Syn.  142. 

32.  Pentaphylloides  paluftre  rubrum  T.  Inft.'  298. 

283.  Perfoliata  vulgatiffima  five  arvenfis.  C.  B.  277. 

280.  Perficaria  mitis.  J- 3.  779.  ‘ 

281.  Perficaria  mitis  major  ;  foliis  pallidioribus  D.  Bobart 
Rail.  Syn.  Ed.  2.  58. 

282.  Perficaria  orientalis,  Nicotianae  folio ;  calyce  florum 
purpureo  T.  Cor.  38. 

187.  Phlomis  fruticofa,  humilis,  latifolia,  candidiflima; 
floribus  luteis. 


34*  Phlornis  fruticofa,  Salviae  folio  latiore  &  rotundiore. 
i.Inft.  177. 

^  35'  Phlomis 
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35  Phlomls  frutlcofa,  Salvias  folio  longiore  &  anguftiore  No.-syS.'p.  283. Ann;  1722. 
T.  Inft. 

i88.  Phlomis  Orientalis,  lutea,  herbacea,  latirolia,  ver-  No 
cicillata. 

36.  Phlomis  Orientalis  lirtca,  anguftifolia  cymis  fulvef-  No.  376.  p.  283 
centibus  D.  Sherard. 

Phlomis  Sarnia  herbacea,  Ljunariae  foliis.  X.Cor,  10.  No.  376.  p.  283.  1722^ 

389.  Pimpinella  major,  rigida,  prccalta,  auriculata,  Sa-  N0.417.  p.  3*. 

bauda,  Bocc.  Muf.  p.  19*^ 

388,  Pimpinella  Sanguilorba  major.  C.  B.  160. 

479.  Polium  eredum,  album,  anguftiori  folio  &  fpica. 

478.  Polium  montanum  album  C.  B.  221. 

477,  Polium  montanum  luteum  C.  B.  220. 

480.  Polium  Pyrenaicum,  fupinum,  Hederas  terreftris  folio_ 

T.  Inft.  266.  r  r  o 

481.  Polium  fupinum,  angufto,  minime  crenato  folio,  flore 

flavefcente.  ’  ^  r  r 

^84.  Portulaca  Coraflavica  procumbens  *,  Capparidis  folio  3  No.407.  p.  2-. 

flore  muicofo  3  capfula  bifurcata.  Parad.  Bat.  213. 

445.  Pfeudo-Ipecacuanha  Noveboracenfis  D.  Colden.  No.  422.  p.  226^ 

An  P£y'ycly?7i^}U{fii  eTePluin^  J^ugifiicinuTiiy 

Dr  Tinkers-weed,  vulgo  vocatum?  Pluk.  Aim.  287. 

Phyt.  T.  104.  f  2 

446.  Ptarmica  Agerati  folio,  acutiori.  Ageralum  album  N0.422.  p.  22^. 

38.  PtamVica  Orientalis  pinnulis  crifratis.  T.  Cor.  Ah-  No.  376.  p.  283, 

fintWiim  Santonicum  JEgypiciciun  C.  B.  319. 

2Q  Quinquefolium  album  majus  alterum  C.  B.  325.  No.  3.76.  p.  283. 

So.  Quinquefolium  foliis  profunde  &  ele^inter  incifis, 
flore  luteo,  petalis  cordatis  Cat.  i  lant.  Agr.  Florent. 

Flort.  Pifan.  ^ 

186.  Quinquefolium  folio  argenteo  C.  B.  3^5-  .  No. 393.P.  127. 

4.82.  Quinquefolium  folio  fubtus  argenteo  majus.  An 
^^inquefolium  Pyrenaicum^  folio  fubtus  argeneto  "Pourn. 

,85.  a^nquefolium  minus,  flore  pallide  luteo.  T.  Inft-  No  39,--  P-  -7- 

aSa.  Qumquefolium  minus  repens  luteum  C.  B.  325. 
fu  QuinLfolium  quod  Pentaphyllum,  No.  395- P- -6- 

^  Heptaphyllum  reftum,  caule  rubro,  hirfutms  H. 

.  Cath.  Boer.  Ind.  2.40.  ''  ,0-.  d.iz6. 

,Ro  Ouinauefolium  reftum  luteum.  C.  B.  32j.  ■  393  P 

l'  SSus  arvenfis,  echinatus.  C.  B.  i79-  ^  No.  4-.?. -6 

TI:  Ranunculus  arvenfis-,  feminibus  magis  echmatis  D.  No.  4...?. -6. 

Sherard.  Boer.  Ind.  ait.  32. 
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Ranunculus  hirfutus,  annuus  j  flore  minimo.  Rait 
Syn.  Ed.  2.  135. 

Rhagadiolus  alter.  Caefalp.  511. 

Rhagadiolus  Lampfange  foliis,  T.  Cor.  36. 

Ribes  Americana  •,  frudlu  nigro  minimo  *,  calyce  flo¬ 
ris  campaniformi. 

Ribes  frudfu  parvo.  Merret.  Pin.  Raii  Syn.  Ed,  3. 
45^. 

Ricinoides  arbor;  Americana;  folio  multifido.  T. 
Inft.  656. 

Ricinus  minor  Staphys  agriae  folio  ;  flore  pentape- 
talo  purpureo  Sloane.  Hift.  Vol.  I.  129.  Tab.  84. 
Rubus  odoratus  Cornut.  150. 

Rura  Chalepenfis  ;  latifolia,  florum  petalis  villis  fca- 
tentibus  H.  L.  Bar.  431. 

Ruyfchiana ;  flore  coeruleo,  magno.  Boerh.  Ind, 
ait.  173.  ChamcBpit^s  ccsrulea  anftriaca  Q,  250. 
Salvia  Or.  Abfinthium  redolens,  foliis  pinnatis,  flore* 
carneo  ;  elatior.  D.  Slierard. 

Salvia  Or.  foliis  alatis  D.  Sherard.  Salvia  Orientalis 
latifolia hirfutijfmd^  vifcofa^  pinnata^  flore  ^  calyce 
purpureis^  inodora  Boer,  Ind.  ait,  167.  cum  flg.  opt. 
Salvia  Or.  toliis  alatis  major.  Horminum  Chalepenfe^ 
alato  folio ^  flore  majore  rubicundo.  Hift.  Ox.  III.  394. 
Santolina  canefcens  foliis  Cuprcfli.  an  4  Dodon,  269  ^ 
Sanrolina  foliis  minus  incanis.  T.  Inii.  461. 

Santolina  foliis  obfcure  virentibus  T.  Inii.  461. 
Santolina  foliis  teretibus.  T.  Infl.  460. 

Santolina  incana  ;  Chamamaeli  odore  fuaviore.  Boerh. 
ind.  ait.  123. 

Santolina  minor  candidifllma. 

Santolina  repens  &  canefcens.  T.  Infl:.  460. 

Santolina  tota  viridis ;  foliis  Ericie  aut  Sabina,  an. 
3.  Dodon.  269.? 

Santolina  vermiculata  cretica  T.  Inft.  461. 

Satureia  montana.  C.  B.  218. 

Satiireia  montana  ;  latiori  folio ;  ramulis  minus  ere6bis. 
Scabiofa  altifllma,  annua,  foliis  Agrimoniae  nonnihil 
fimilibus.  H.  L.  B.  539. 

Scabiofa  annua,  Centauroides  fiftulofa.  H.  Cath. 

Sclarca;  Africana;  amplifllmo  folio;  annua.  Boer. 
Ind.  alc  165. 

ScJarea  folio  Salvia,  minor,  five  glabra  T.  Ind  180. 
Sclarea  folio  triangulari ;  caule  tomentofo.T.  Inft.  1 80*. 
Sclarea  Orientalis,  Betonicae  folio  acutillimo,  coma 
purpurafcente.  T.  Cor.  10, 


186.  Sclarca 
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189.  Sclarea  rugofo,  verrucofo&  laciniato  folio, T.  Inft.  180 

43.  Sccuridaca  lutca  major.  C,  B.  348. 

289.  Sena  fpuria,  arborea,  fpinofa,  foliis  alatis  ramofis, 
feu  decompofitis ;  flore  ex  luteo  &  rubro  fpcciofo. 
Sloan.  Hift.  Vol.  II.  49. 

190.  Senecio iSlgyptius,  folio  Matricaria*.  Boer. Ind.  i.p.40 

249.  Senecio  Virginianus,  arborefcens,  Atriplicis  folio. 
Par.  Bat.  225. 

193.  Serratula  annua,  feminibus  niddifllmis  ad  bafincom- 
prellis.  Senecio  carduus  Apulus^  Col.  p,  i,  32. 

194.  Serratula  annua,  feminibus  nitidifllmis,  majoribus  & 

minime  comprefiis.  Crupina  Belgarum  vulgo. 

250.  Sherardia  Teucrii  folio  flore  purpureo.  Vaillant.  Difc. 
p.  49.  Verbena  folio  fuhrotundo^  ferrato  5  flore  cceruleOy 
Sloan  Hift,  Vol,  I.  p,  iyi,Tab,  107./.  i. 

19 1.  Sideritis  arvenfis,  latifolia,  glabra.  C.  B.  233. 

393.  Sideritis  Cretica,  vifcofa,  Bitumen  olens.  Zanon  186. 

192.  Sideritis  vulgaris  hirfuta  erefta.  C.  B.  233- 

287.  Sonchus  levis  in  plurimas,  6c  tenuiflin^ias,  lacinias 
divifus.  C.  B.  1 24. 

288.  Spinacia  Cretica  fupina  *,  capfula  feminis  aculeata.  T.. 
Infl.  533. 

89.  Stachys  Cretica.  C.  B.  236. 

90..  Stachys  Cretica  foliis  fub  verticillis  latioribus,  acumir- 
natis,  flore  majore. 

94.  Stachys  elatior  flore  flavefcente  pundlato. 

92..  Stachys  folio  obfcure  virente,  flore  ferrugineo.  H. 
Ox.  3.  382. 

91.  Stachys  major  Germanica.  C.  B.  236. 

93.  Stachys  Salviae  folio,  flore  luteo.  D  Juflieu. 

487.  Stramonium  ^gyptiacum,  flore  intus  albo,  foris  vio¬ 
laceo  Tourn.  Inft.  1 19. 

488.  Stramonium  ferox  Eoccon.  rar.  50. 

195.  Teucrium  Bseticum,  Clui.  Hifp.  229. 

J96.  Teucrium  Baeticum  humilius,  &  ramofius,  folio  fu- 
brotundo. 

197,  Thlafpi  arvenfe,.  Vaccariae  incano  folio,  majus,  C.  B- 
206. 

44.  Thlafpi  Halimi' folio,  femper  virens.  H.  L.  Bat.  Alyf 
fon  7".  217. 

198.  Thlafpi  Vaccariae  incano  folio,  minus.  C.  B.  206. 

489.  Tithymalus  Americanus,  haftato  folio,  pediculum 
verfus  contradliore,  6c  utrinque  finuato.  D.  Hou- 
ftoLin. 

491.  Tithymalus  Creticus,  ch'aracias,  anguftifolius  &  inca* 
nus  Tourn.  Cor.  i. 
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1731*  490.  Tithymalus  Cyparinias  C.  B.  29?. 

1727.  299.  Tithymalus  ere&us,  acris.  Parietarias  foliis  glabris ; 

floribus  ad  caulium  nodos  conglomeratis.  Sloane  Plift. 
V.  1.  197.  Tab.  126. 

1731.  493.  Tithymalus  foliis  fubrotundis,  non  crenatis,  Peplus 
didtus  R.  Syn. 

1731.  492.  Tithymalus  heliofcopius  C.  B.  291. 

1731.  494‘.  Tithymalus  latifolius.  d.n  Tithyiialus  latifolius  Hif pani- 
CHS  C.  B.  291  ^ 

*73^’  495*  Tithymalus  maritimus,  minor,  Portlandicus  D,  Stone- 
flreet  Raii  Syn.  Ed.  3.  313.  Tab.  24.  f.  6. 

173 1.  496.  Tithymalus  Myrfiriites,  latifolius  C.  B.  290. 

1731.  497-  Tithymalus  tuberofa,  Pyriformi  radice  C.  B.  272. 
1731.  491^.  Tithymalus  villofus,  folio  lato  &  obtufo  nervo  medio, 
infignicer  albicante.  Tithymalus  Hiber nicus  Merret. 
Bin.  Raii  Syn.  183. 

1727.  300.  Tornjentilla  reptans,  alata,  foliis  profundius  ferratis 

D.  Plot.  R.  Syn.  Ed.  2.  142. 

1728.  344.  Tribulus  terreftris.  J.  B.  2.  352. 

17^8.  345.  Tribulus  terreftris,  hexaphyllcs,  Americanus.  An  Tri- 
^  huius  t er rejlris  major  •,  fore  inaxnio^  odorato.  Sloan.  Hijl. 
Vol.  L  p.  209.  Tab.  lyi.  f.  \  ? 

1728.  346.  Trifolium,  anguftifplium  fpicatum.  J.  B.  2.  376. 

1728.  347.  Trifolium  avenfe,  humile;  fpicatuni  flve  Lagopus. 

C.  B.  328.  foliis  latioribus.  Lagopodiuni  Lagopus.  Tab. 
icon.  524. 

1728.  348.  Trifolium,  Lagopus  didum,  anguflicribus  foliis. 
gopiis  Loh.  icon.  39. 

1722.  •  45.  Trifolium  peltatum  Creticum.  C.  B.  Prod.  142. 

1728.  350.  Trifolium  pratenfe,  folliculatum.  C.  B.  329. 

1728.  349,  Trifolium  pratenfe,  hirfutum,  majus,  flore  albo  ful- 
phureo  R,  Syn.  Ed.  2.  193. 

1731-  499-  Valerianella  Cornucopioides  rubra  Mor.  Umb. 

1730-  450-  Veronica  fruticofa,  ereda,  dulcis,  hexangulari  caule; 

flore  dilute  coeruleo.  Sloan.  Cat.  Jam.  81.  Hifl.  Tab. 
108.  f.  2.  ‘ 

1729-  394.  Veronica  minor,  Alpina,  Serpylli  folio.  An  Ponce? 
1722.  47.  Veronica  multicaulis  Pannonica.  T.  Infl:.  145. 

1722.  46.  Veronica  fpicata  hirfuta,  folio  fubrotundo  ferrato. 

1723-  95-  Vicia  Craccae  majori  Gerardi  fi milis,  peromnia  minor 

Anglica. 

*723‘  100.  Vicia  multiflora,  Caflubica,  frutefcens,  Lentis  filiqua. 
Breyn.  Prdd.  52. 

^723.  96.  Vicia  fupina,  latifllmo  folio,  non  ferrato.  T.  Infl:. 

397- 

1723.  97.  Vicia  fupina,  latifiimo  folio,  ferrato.  T.  Inft.  397. 

98  Vicia 
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98.  Vida  fylveftris,  incana,  major  &  prsecox,  Parifien-  38^  p.  o-  Ann 
fis,  flore  fuaverubente.  T.  Inft.  397. 

99.  Vicia  fylvatica  maxima  Phyt.  Britan.  129.  Viciafylva-  No.  383.  p.  95. 
tic  a  multi  flora  maxima,  R.  Syn,  189. 

.50.  Virga  aurea  akifTima,  ferotina,  panicula  fpeciofa,  pa-  No.  376.  p.  284. 
tull 

397.  Virga  aurea  Americana,  aldfTima,  anguftifolia  feroti-  No.  417.  p.  4. 
na  ;  radice  repente. 

396.  Virga  aurea  Americana  anguftifolia,  media;  panicu-  N0.417.P.  4. 
la  fpeciofa. 

49.  Virga  aurea  anguftifolia,  panicula  fpeciofa,  Canaden-  No.  376.  p.  284. 
fis  H.  Reg.  Par. 

199.  Virga  aurea  Canadenfis,  Afterifci  folio.  Par.  Bat.  No.  395.  p.  127. 
244. 
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. 1723. 


1723. 

1722.. 

1729. 


1729. 


1732. 

1725-. 


48.  Virga  aurea  floribus  fiftulofis,  Senecionis  inftar,  foliis  No.  376.  p.  284. 
anguftioribus  non  ferratis.  H.  Ox.  p.  3.  125. 

398.  Virga  aurea;  humilis;  foliis  rigidis,  latis  utrinque  No.  417.  p.  4. 
acuminatis,  Virga  aurea  folio  hirfuto,^  Salicis^  raro 

levijflme  ferrato  ;  caulibus  atropurpureis  Boerh,  Ind, 
ait.  97 

595.  Virga  aurea,  Mexicana.  C.B.  .  Virga  aurea  \  Lu  No. 417. p.' 4. 

monii  folio  ;  panicula  uno  ver  fu  difpofita  H,  Reg.  Par^ 

400.  Virga  aurea  minor ;  foliis  ferratis,  utrinque  acumi-  No.  417.  p.  5. 
natis. 

399.  Virga  aurea,  montana;  folio  angufto,  fub  incano;  N0.417.  p.4.  .1729* 

flofculis  conglobatis.  Raii  Syn.  Ed.  2.  81. 

200.  Virga  aurea,  montana,  Scrophularis  folio,  Icon.  Ro-  No.  395.  p.  127.  1725 

bert.  Pluk.  Phyt.  Tab.  235.  f.  3. 

500.  Xanthium  Lufitanicum  fpinofum  Par.  Bat.  439.  1731. 


1722. 

1729. 

1729- 

1729. 


XXXII.  I.  In  §  II.  He  difleds  a  Pear,  which  he  fays  is  entirely 
compofed  of  the  Pipes  in  the  Stalk,  dilated  into  a  foftand  moift  Pulp, 
like  what  they  antiently  called  the  Parenchyma,,  that  compofes  the 
Liver  and  Spleen,  which  he  aflirms  to  be  pure  Veflels,  ,^not  Glands 
diftinguifhed  by  being  inveloped  v/ith  one  proper  Membrane.  You 
may>,  if  you  pleafe,  call  the  Pear,  the  Liver  and  the  Spleen,  taken 
in  the  whole,  a  Gland  ;  but  he  denies  any  particular  Glands  in  their 
Compofition. 

2.  The  Plants  are  of  their  natural  Bignefs,  exadly  defigned  after 
the  Life,  and  with  great  Accuracy  and  Succefs  printed  in  their  proper 
Colours.  This  curious  Invention  was  never  more  aptly  applied, 
though  I  think  this  is  the  firft  time  it  has  been  ufed  in  Botany.  By 
this  Means,  without  a  long  tedious  Defeription,  a  Plant  may  be 
known  by  rneer  Infpedion.  However,  that  nothing  may  be  want¬ 
ing,  the  Author  has  thought  fit  to  give  Ihort  Deferiptions,  infifting 
VOL.  VI.  Part  ii,  Lee  more 
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intitukd,  Jo-  more .  particularly  On  thofe  minute  Parts  which  cannot  be  £b  clearly 
annis  Mar-  exprefied  by  Sculpture;  and  has  added,  where  they  could  be  ob« 
tamed,  fome  Account  of  their  Ufes, 

riorum.  Frin-  The  Author  propoles,  in  the  Sequel  of  this  Work,  to  give  an 
ted  at  Lon-  Account  of  new  Plants  only,  or  at  lead  fuch  as  have  not  been  figured 
chard  Re^^'  Others  :  If  he  proceeds  with  the  fame  Exadlnefs,  as  I  do  not  doubt 
^yzS.  bylir  the  Work  very  well  deferves  Encouragement;  for  of  Plants 

Rand,  F.R.S,  thus  figured  and  defcribed,  there  can  be  no  future  Doubts. 

No.  407.  p.  •  Happy  had  it  been  for  us,  had  the  Antients  left  fuch  Types  or  De- 
fcripcions  of  thofe  they  recopmended  as  confiderable  for  their  Ufe  in 
Medicine.  This  would  have;  faved  the  Learned  World  much  Labour 
and  Study  in  an  Enquiry,  which,  ’tis  to  be  feared,  for  want  of  fuch 
.  Helps,  will  prove  unfuccefsful. 
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